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Foreword 


The years ahead present a challenge to everyone concerned with education, | 
guidance, and personnel work. Our growing economy crestes an expanding 
need for skilled manpower that can be met only by enabling each individual 
to use his capacities to the utmost. To this end, young people need: the 
best possible education, as well as competent guidance in selecting a career. 
Schools and colleges have increasing enrollments and there is an increased 
demand for guidance services; at the same time, there is a need for the 
expansion of school facilitiés and teaching staffs. These expansions must 
he planned in such a way as to prepare adequate numbers of trained workers 
for each of the various occupations required by the Nation’s economy. 

The Department of Labor is actively engaged in aiding the development 
of a skilled and versatile work force, and contributes to this goal in several 
ways. We promote the development of skills through apprenticeship and 
other training programs within industry. We aid the State employment 
services in their programs of providing placement and counseling services. 
Finally, we carry on research and make information available on manpower 
needs and employment opportunities in the various industries and. occu- 
pations, so that individuals can make their career choices, and educational 
‘authorities and industry can develop their training plans, on the basis of 
the best possible information. 

; As a major part of this research and informational program, the Depart- 
ment is proud to present the third edition of the Occupational Outlook 
Handbook, which, in its earlier versions, has been so useful to guidance and 
personnel workers and to young people entering our labor force. 


James P. Mrrconenn, Secretary of Labor 
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Prefatory Note 


This third edition of the Occupational Outlook Handbook is being issued to replace 
the second edition, Bulletin No. 998, which was published in 1951. 

Recognizing that people interested in choosing a career need information on the 
employment outlook in the Nation’s occupations, the Congress in 1940 provided for the 
establishment of an Occupational Outlook Service in the U. S. Department of Labor's 
Bureau of Labor Statistics. The wide use of the first and second editions of the Hand- 
book clearly attests the need for such information. More than 40,000 copies of the first 
edition were sold, and more than 45,000 of the second. Many high schools, colleges, and 
community agencies throughout the country rely upon the Handbook in their vocational 
guidance services, as do Federal and State agencies offering counseling services—inelud- 
ing the Veterans Administration, the Department of Defense, State rehabilitation 
agencies, and offices of State employment services affiliated with the United States 
Employment Service. ? 

In view of the rapid changes which characterize the American economy, the Con- 
gress in 1955 provided for a program of regular reappraisal of the employment outlook 
and for the maintenance of the Occupational Outlook Handbook and its related publi- 
cations on an up-to-date basis. This action made possible the present edition of the 
Handbook and its subsequent biennial revision, as well as the initiation of a new periodi- 
eal, The Occupational Outlook, which is being issued four times annually to provide 
a flow of up-to-date information between editions of the Handbook. 

The third edition includes new chapters on such significant fields as the physical 
and biological sciences and the rapidly growing chemicals and atomic energy industries. 
Tt also embodies a reappraisal of the employment outlook in nearly all the industries 
and occupations described in the second edition, together with the latest available 
information on earnings, training, and entrance requirements in these fields of work. 

The Bureau of Labor Statistics wishes to acknowledge with gratitude the coopera-’ 
tion of hundreds of industrial firms, unions, trade associations, and professional societies 
whose officials gave freely of their time in discussing employment trends in their 
respective fields, in supplying information, and in reviewing and commenting upon 
drafts of the various chapters. Contributions were made by the Women’s Bureau and 
the Bureau of Employment Security of the U. S. Department of Labor, the Agricultural 

: Research Service of the U. S. Department of Agriculture, and the Office of Education 
of the Department of Health, Education, and Welfare. The Veterans Administration 
has also made a major contribution to the Handbook, since much of the basic research 


underlying this edition was carried on over the past 12 years with the counsel and 
financial support of that agency. i; 


Ewan Cuacun, Commissioner of Labor Statistics 


Letter from the Veterans Administration 


The need for information on employment outlook to assist veterans in choosing 
their vocational goals and in planning their courses of training was clearly seen by the > 
Congress when the Vocational Rehabilitation and Education programs were established ~ 
in 1943 and 1944, 5 

Sound vocational rehabilitation and counseling practice requires that information be 
available on the day-to-day demands of an occupation and that these requirements be 
translated in terms of the counselee’s capacities, abilities, interests, needs, and aspirations. — 
Tt is equally important for the veteran undertaking training to see as clearly as possible 
the expansion or decline in employment opportunities and the factors in our economy 
and culture affecting the demand for varied products and services. “In order to make 
such information available on a systematic and comprehensive basis, the Veterans 
Administration in 1945 initiated a program in cooperation with the Bureau of Labor 
Statistics of the U. S. Department of Labor, and the Bureau of Agricultural Economies 
of the U. S. Department of Agriculture. There is reason to believe that this program 
‘constituted the first ambitious effort at tong renge forecasting in a wide variety of 
occupations. 

As a result of this cooperation, preliminary EE EA, outlook releases were pub- 
lished in the fall of 1945 and spring of 1946. In August 1946, the first comprehensive 
report was released as VA Manual M7-1, Occupational Outlook Information, In 1949 
and 1951, two subsequent revisions, the first and second editions of the Occupational « 
Outlook Handbook, were issued by the Bureau of Labor Statisties, in cooperation with 
the Veterans Administration. The present revision is the result of further researcli by 
the Bureau of Labor Statistics which has been supported in part by the Veterans 
Administration. 

It is gratifying that this Handbook, brought into being by the joint ‘effort of two 
major governmental agencies, not only has been of substantial benefit to veterans but 
also has: provided counselors throughout the Nation with a valuable resource in assisting 
other young people and adults in the choice of a career or a course of training. 


H. V. Hicetey, Administrator 
Veterans Administration 
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‘Letter from the Bureau of Employment Security 


The Bureau of Employment Security welcomes this third edition of the Oceupa- 

= tional Outlook Handbook. Local employment counselors of State employment services 

have made good use of previous editions. We are, therefore, pleased to have this 

expanded edition, which brings the occupational information up to date and gives 

_ local office stafis a helpful reference document regarding most of the important oecupa- 
tional and industrial fields in our economy. 

About § million job seekers come to local employment service offices each yeur. 
About’ 850,000 of them receive employment counseling in these offices, Employment 
service counselors use the Occupational Outlook Handbook as an important source of 

-national information to supplement the local, State, and national information they get 
through regular employment service channels. Employment service counselors also 
encourage counselees to read the Handbook for information that will help them in 
4. determining the extent of their interest in specific occupational fields and their possible 
: qualifications for entering them, ; 
Occupational choice is so wide these days that the prospective worker needs reliable 

„and up-to-date factual information on which to base his vocational decision. We know 

that knowledge of the occupational opportunities is but one side of the business of 

, selecting a life's work, though a vital one. Increasingly, people seek professional help 

M from counselors in analyzing their own interests and abilities, and in matching these 

_. characteristics to job demands and employment possibilities. Such counseling help is 

available in all 1,800 local employment service offices, along with job placement, testing, 

and other related services. A brief description of what the USES local offices offer the 

job seeker appenrs on page 10. On behalf of the Bureau of Employment Security and 

~ its affiliated State employment security agencies, I extend to all readers of the Handbook 

_ Who are making occupational choices, an invitation to go to the nearest local office of the 

State employment service if they desire additional information and assistance in formu- 
lating their vocational plans. 


IREA Ea, : Roserr C. Goopwin, Director 
Bureau of Employment Security 
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Letter from American Personnel and Guidance Association 


Never before has the need for sound occupational information been so great. Rapidly 
changing career patterns and the many vacancies in the employment market are two 
conditions that haye thrust individuals into unusual situations, whether planning careers 
or shifting and modifying existing career plans. The kind of occupational information 
that is needed includes information about occupations—authoritative, current, and 
realistic—and information about trends of employment in the occupations. The Occu- 
pational Outlook Handbook meets this need. The publication of the third edition is 
most welcome. à ; 

Counselors of youth, of the unemployed, of adults who are changing their careers, 
of the older workers, of various other groups depend upon the Occupational Outlook 
Handbook. Particularly, do they depend upon the Handbook for helping’to see the 
future view of occupations. The Occupational Outlook Handbook is an indispensable 
tool for workers in guidance. In helping individuals reach vocational decisions, the 
counselor must have knowledge of a world of work that is complex in nature and subject 
to change. The counselor recognizes the impossibility of attaining an encyclopedic 
knowledge of occupations, He must rely on information from numerous sources in 
order to keep abreast of developments in the rapidly shifting work structure, and 
attempts to keep up to date become ever more exacting labor for the conscientious. ‘The 
Occupational Outlook Handbook works for the/counselor. Drawing on the countless 
available resources, it presents information in usable, compact form; it is the authorita- 
tive source for occupational information, including employment trends. 

i The counselor is indeed fortunate to have this third edition in his possession and 

can look forward not only to successive biennial editions but also to current outlook 
information through the periodical The Occupational Outlook, wall charts, bulletins, 
and special reports. The new Occupational Outlook program promises to furnish a 
product embodying the results of a continuous and systematic research program. 
Heartily and with pleasure I commend the Occupational Outlook Service of the Bureau 
of Labor Statistics for a new and improved Handbook and for a more even and current 
flow .of occupational information. 


Currrorp P. FRoOEHLICH, President 


American Personnel and Guidance Association 
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"This Handbook. was prepared in the Bureau of 
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ployment Statisties under the direction of Sey- 


mour L. Wolfbeih, Division Chief, and Harold 
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Note 


A great many trade associations, professional societies, unions, and other 
organizations in industry are-in a position to supply valuable information 


> to counselors or young people seeking information about careers, For the 
‘ convenience of users of this Handbook, the reports on occupations or indus- 
5 tries list organizations or publications which may be able to proi de further 


information. While these references were assembled with cate, the Bu- 
reau of Labor Statistics has no authority or facilities for investigating 
di organizations. Also, since the Bureau has no way of knowing in advance 
what information or publications each organization may send in answer to 
a request, the Bureau cannot evaluate the accuracy of such information. j 
The listing of an organization, therefore, does not in any way constitute an 
Rare endorsement or recommendation by the Bureau or the Department of Labor, 
its cither of the organization and its activities or of the information it may 
supply. Such information as each organization may issue is, of course, 
sent out on its own responsibility. 
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Soil scientists- 


Soil conservationists 
Other professional work 


Farm service work. 


Government Occupations 


ARMED FORCES 
STATE AND LOCAL GOVERNMEN 
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Points to Keep in Mind ` 
When Using the Handbook 


This book answers many questions people 
ask when they are interested in choosing an 
oceupation. It gives information on more 
than 500 oceupations and industries—on the 

employment outlook in each of these fields, 
the nature of the work, training, and other 
qualifications needed for entry, lines of ad- 
vancement, where jobs are located, and earn- 
ings and working conditions. To find out 

_ how the book is arranged and how to inter- 
pret the information, see Guide to the Hand- 
book (beginning on page3). 


What To Bear in Mind About Employment 
Outlook Statements 


All conclusions about the economic future 
necessarily rest on certain assumptions. The 
‘statements on the employment outlook in this 
book assume that: (1) there will not be a 
war; (2) the defense program will be con- 
tinued at about the same level as in early 
1957; and (3) the general level of business 
“activity will remain high and unemployment 
low in the United States. Under other cir- 
cumstances, the employment situation would, 
of course, be changed—in ways indicated in 
the statements on the occupations likely to be 
most affected. 


Where To Go for Local Information ` 


The picture of employment opportunities 
given in this book applies to the country as 
a whole, unless otherwise indicated. People 
who want supplementary information on job 


opportunities in their community should con- - 


sult local sources of information, particular- 


ly the offices of State employment services 
affiliated with the U. S. Employment Serv- 
vice. For suggestions as to other local 
sources, see page 10. 


How To Keep Up To Date on Occupational 
Outlook 


This Handbook contains the most recent 
information available when the book was 
prepared in late 1956 and early 1957. To 
keep readers up to date on new developments 
affecting the employment outlook and on 
changes in earnings and other items, the 
Bureau of Labor Statisties publishes a pe- 
riodical, The Occupational Outlook, four 
times each year. To find out about this pub- 
lication and how to order it, see Other Pub- 
lications Useful to Counselors at the back of 
the Handbook. 


What Other Information Is Needed 


A career decision means matching a per- 
son and an occupation, Information on oc- 
cupations and the employment opportunities 
they offer is only part of that needed in this 
process. The other part relates to the poten- 
tial worker himself—his interests and apti- 
tudes, People can obtain help in assessing 
their own abilities and interests and in se- 
lecting the occupations for which they are 
the best suited from vocational counselors in 
schools and colleges, State employment 
service offices, Veterans Administration re- 
gional offices and guidance centers, and 
many community agencies, 
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Putting the Handbook to Work 


Counselors, teachers, guidance supervisors, and 
counselor trainers will welcome this revision of 
the Occupational Outlook Handbook as an es- 
sential tool in carrying out one very important 
area of their work. As the name implies, the 
Handbook deals with and interprets trends in 
occupations. Basically, it is not a text in oc- 
cupations, nor does it attempt to delineate 
methods for use in disseminating the storehouse 
of information which it contains. Rather, it 
provides fundamental information about job 
situations and future outlook which users can 
apply to the full advantage of individuals as they 
make career choices. 

The last edition appropriately placed emphasis 
upon*the relative and often transitory nature of 
much occupational information, and indicated the 
need for those who use the Handbook to exercise 
caution in making unqualified statements about 
the characteristics of and opportunities in a par- 
ticular job field. Developments some 5 years 
later have heightened the necessity for this warn- 
ing. The impact of automation as it increases 
job opportunities for technically trained workers, 
the ebb and flow of prosperity and depression, 
shifts in industry. from region to region, and the 
changing demands for luxury and “bread-and- 
butter” items—all these factors have made persons 
who assist youth in career decisionmaking fully 
aware of the most puzzling, if not hazardous, as- 
pect of dealing with occupational data, i. e., the 
fluctuant nature of the information available. 

Professionally trained people who utilize the 
Handbook will interpret its content in the light of 
industrial developments and shifting economic 
conditions within local areas, specifie regions, and 
throughout the Nation. Constant study of eco- 
nomic developments and the utilization of in- 
formation from all sources, particularly local and 
regional employment offices, will proyide valuable 
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supplementary data in aiding individuals to make 
occupational decisions. 

For these and other reasons, the Handbook fills 
a real need in assisting counselors to pinpoint 


trends and to make interpretations which will aid 


youth materially in structuring consistent and 
realistic plans for the future. While the Hand- 
book provides data on national trends, counselors 
and other professional people will be careful to 
use these data in the light of information upon 
specific conditions in local areas. 


Use by Teachers of Occupations 


A teacher of occupations will find that the 
general plan of the Handbook makes it possible 
to provide an overview of the major occupational 
groups and the dominant trends in particular oc- 
cupations. Fortunately, the specifics regarding 
trends and outlook are also available so that the 
Handbook serves the purpose of aiding the 
teacher of occupations in providing students with 
both general and specific information related to 
an area of work. The teacher, no doubt, will wish 
to secure information about local and regional 
trends through such resources as the school coun- 
selor and other agencies within the community. 
Since the occupations teacher fully realizes the 
fluctuant nature of occupational information, he 
will impress upon students the necessity of in- 
cluding all local findings in any study of a par- 
ticular area of work. : 


Use by Counselees 


The Handbook makes its leading contribution 
to the counselee as he sets up a design of long- 


term plans. At this stage in his high school 


career, the student is forced to project his think- 
ing and make some long-term decisions. He must 
be able to determine the types of professional pre- 
paration required if his occupational aspiratior 

nian? 


‘posed occupation requires professional prepara- 
tion, he should have information on internships 
required and their availability. If his interests 
point toward technical training, he should explore 
apprenticeship requirements, the value of formal 
‘courses, and the extent to which on-the-job train- 
ing supplements, or in some instances supplants, 
formalized training. In this kind of setting, the 
national data are most helpful in answering ques- 
tions and in assisting the student to determine 
whether he will be confronted with the need to 
make a change in geographical location to secure 
employment in his chosen field. The Handbook 
figures will prove valuable in providing clues for 
determining the regional location of greatest: de- 
mand for individuals with the skills he aims to 
acquire, While most students in high school may 
be able to make use of the Handbook, the teacher 
of occupations and the counselor can aid them in 
simplifying and interpreting the facts of per- 
tinence to their long-range planning. 


Use by Counselors 


‘The counselor, perhaps, will find the greatest 
number of uses for the Handbook. During this 
period of manpower shortages in certain key oc- 
cupations, the information provided will aid the 
counselor in assisting the counselee to evaluate 
the pressures for recruitment into various oc- 
cupational groups, and to weigh these in the light 
of actual needs and realistic planning. Decisions 
can then be made, in the light of the opportunities 
available, to utilize fully the skills and aptitudes 
of the counselee. While most counselors have 
had some nonteaching work experience, it is un- 
fair to assume that they possess detailed and 
accurate information on a large number of the 
jobs described in the Handbook. Therefore, the 
volume is a valuable tool in supplementing the 
oceupational information which the counselor al- 
ready has available from his experience, his 
knowledge of the work world, and his more in- 
tensive study of particular occupational fields. 


# se by Counselor Trainers 


The tentative nature of information about oc- 
cupations, together with the fact that numerous 


indicate the need for such training. If his pro- 
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“changes mentioned earlier’ materially affect job 


opportunities and trends, make the counselor 
trainer’s course on occupational information a 
most difficult one to teach realistically. By utiliz- 


‘ing the Handbook, the counselor trainer has at 


his disposal an arsenal of facts which will enable 
him to increase the proficiency of the counselor- 
in-training in a field which requires constant re- 
evaluation and reorientation. By concentrating 
on how to use the facts available, rather than 
amassing information on a few occupations, the 
prospective counselor is placed in a position to 
organize the information needed for counseling 
his students more effectively and more beneficially. 
In this connection, it is scarely necessary to say 
that many of the books furnishing occupational 
facts become obsolete almost as soon as they are 
printed. By emphasizing the procedure of study- 


‘ing an occupation by use of the Handbook and 


other relevant information, the counselor trainer 
provides the counselor with valuable techniques 
which do not become obsolete as economic con- 
ditions change, 


Use in Gathering Information on Occupations 


Many factors in the dynamic economy found in 
the United States contribute to a confusing pat- 
tern of job possibilities as teachers of occupations, 
counselors, or counselor trainers aid individuals 
in gathering pertinent information upon occupa- 
tional opportunities. These can best be integrated 
if the resources of the Handbook are utilized to 
aid individuals in the analysis and. interpretation 
of facts available through the Handbook. While 
the national scene is more stable than local and 
regional situations, users of the Handbook will 
find that local figures become meaningful only as 
national facts are applied to any one local setting. 
Gathering facts pertaining to occupations is a 
challenging process which is essential if students 
are to find helpful and significant assistance as 
they make occupational choices. 


Franx L, Sievers, Chief, 

Guidance and Student Personnel Section, 
Office of Education, U. 8. Department 
of Health, Education, and Welfare 
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-< Guide to the Handbook 


Every year more than 144 million young people 
enter the labor force. To provide these boys and 
girls with the occupational information they need 
to make a wise vocational choice is a matter of 
obvious importance both to their life adjustment 
and to the effective utilization of the Nation’s 
manpower resources, For this reason, the Presi- 
dent’s Advisory Committee on Education recom- 
mended, in 1938, that an Occupational Outlook 
Service be set up in the U. S. Department of 
Labor’s Bureau of Labor Statistics, to study the 
employment. outlook in the country’s major oc- 
cupations and prepare reports for use in voca- 
tional guidance. The Service was organized in 
1940, but during World War II devoted its re- 


sources to manpower studies needed in connection | 


with the war effort. Immediately after the war, 
the Bureau started the program of occupational 


outlook research which led, in 1949, to the publi- 
cation of the first edition of the Occupational Out- 
look Handbook. A second edition appeared in 
1951. 

This third edition of the Handbook summarizes 
the results of more than a decade of research, and 
particularly of recent studies of the employment 
trends and long-range outlook in more than 500 
occupations. The reports on different, fields of 
work, which make up the major part of the book, 
present the conclusions reached on employment 
outlook, together with information on a number 
of other topics of importance in vocational guid- 
ance—for example, the nature of the work done 
in each occupation, the training and other quali- 
fications needed for employment, and earnings 
and working conditions. 


Contents of Handbook 


Introductory Chapters 


Before using the reports on different fields of 
work, it is important to read the Guide to the 
Handbook, which forms the present chapter. 
Besides describing the content and organization 
of the Handbook, this chapter tells how the in- 
formation was obtained and discusses a number 
of points which need to be borne in mind in 
interpreting the occupational outlook statements. 

The chapter following this one contains sug- 
gestions regarding supplementary sources of in- 
formation and describes how readers can keep up 
to date on developments affecting the occupa- 
tional outlook—a highly important matter in 
view of the constant changes characteristic of the 
American labor market. A brief description is 
given also of the counseling, placement, and other 
services available to job seekers at public employ- 
ment offices, In choosing a field of work, young 
people not only need information of the kind 
given in the Handbook but also require help in 
interpreting these data in the light of their own 
aptitudes and interests. Counselors \in high 
schools and colleges provide such assistance to 
great numbers of students; regional offices and 


guidance centers of the Veterans Administration 
offer like services to many veterans; and counsel- 
ing services are offered by many community 
agencies. The local offices of State Employment 
Services affiliated with the U. S. Employment 
Service are of special importance as a source 
of advice and assistance for workers seeking 
employment. 

Subsequent chapters describe the main’ trends 
in the population, labor force, industries, and oc- 
cupations of the United States and discuss the 
earnings of American workers. These chapters 
are designed to provide counselors with back- 
ground information which will add perspective 
to the reports on individual] fields of work. They 


‘should also be useful references for classes on 


occupations and for students and other individ- 
uals interested in obtaining a general view of the 
world of work. $ 


Reports on Major Occupations and Industries 


The reports on different fields of work follow 
the introductory chapters just mentioned. These 
reports are arranged in chapters dealing with 
groups of related occupations or with occupations 
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` within specific industries, and these chapters are, 


in turn, grouped into six major divisions of the 


~~ book. - The first three divisions cover occupations 


that are found in many industries and can best 


be discussed outside the context of a particular ` 


-industry. They deal, respectively, with profes- 
sional, administrative, and related occupations; 
with clerical, sales, and service occupations; and 
with skilled trades and other industrial occupa- 
tions. _ The last three divisions of the Handbook 
discuss occupations in a number of the country’s 
major industries, in agriculture, and in govern- 

. ment. 

Even in a book as large as this one, it is ob- 
viously impossible to present information on all 
of the many thousands of occupations in which 
American workers are employed. The occupa- 
tions selected for discussion include those re- 
ported to be of greatest interest to school and 
college students, veterans, and other young people 
requesting guidance. Most of them require rela- 
tively long periods of formal education or on-the- 
job training; the need for long-range outlook in- 
formation is most acute in connection with the 

_ choice of careers in such occupations. Another 

criterion used in deciding which occupations to 
cover was their relative size and the number of 
employment opportunities they offer. Some 
smaller fields have been included, however, either 
because there is special interest in them or be- 
cause reports regarding them could be prepared 
readily in connection with studies of major oc- 
cupations in the same industry. 

Altogether, the more than 500 occupations dis- 
cussed in the Handbook employ about 85 percent 
of all workers in ‘professional and related oc- 
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cupations; 80 percent of those in skilled occupa- 
tions; 50 percent in clerical occupations; 45 
percent in service occupations; and smaller pro- 
portions in administrative, sales, and semiskilled 
occupations. They also include the main types 
of farming. Furthermore, each division of the 
Handbook has an introduction which briefly de- 
scribes the chief occupations and employment 
trends in the broad field of work with which that 
division of the book is concerned. These intro- 
ductions contain background data designed to aid 
the reader in interpreting the reports on different 
occupations; they also provide some general in- 
formation on many fields of work which could 
not be covered in the occupational reports. The 
Handbook may, therefore, serve as a guide to 
the bewildering. array of occupations in the 
United States, besides providing specific informa- 
tion on a large number of occupations of interest 


to students, veterans, and other persons planning 


to undertake prolonged training. 
Indexes 


To assist readers in locating information on the 
occupations in which they are interested, a list of 
the occupational reports is provided following 
the table of contents. Persons desiring informa- 
tion on occupations related to a general field of 
work—for example, artistic, technical, mana- 
gerial, clerical, or manipulative work—may re- 
fer to the Index to Occupations Classified by 
Broad Fields of Work (the first of the two in- 
dexes at the back of the book). Finally, an al- 
phabetical index to occupations is provided for 
ready reference. 


The Occupational Reports 


Subjects Covered and Sources of Information 


Young people in the process of choosing a ca- 
reer need many different kinds of occupational 
information to aid them in this choice. They 
need to know, for example, what the work is like 

-in various occupations, where the jobs are located, 
how much training is required to enter each field, 
and whether the field is likely to. offer good 

op portunities for employment when they complete 


at their training, 


is 


An outline of the topics which should be Coy- 
ered in occupational monographs has been pre- 


\ 
pared by the National Vocational Guidance As- 
sociation on the basis of its members’ experience 
in vocational counseling. This outline served as a 
guide to the Bureau of Labor Statistics in deter- 
mining the subjects which should be covered in 
the occupational reports. Although it was not 
possible to discuss all the suggested topics in de- 
tail, the occupational reports contain some data on 
all major items listed in the NVGA outline which 
were considered relevant to the occupation under 
discussion. The subjects covered include: nature 
of the work, the number of workers in the occupa- 
tion, employment of women, types of employers, 
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geographic location of employment, training and 
other qualifications needed, lines of advancement, 


employment trends and outlook, earnings and ` 


working conditions, and where to go for more in- 
formation. In addition, the chapters on the oc- 
vupations in particular industries inélude brief de- 
criptions of the goods or services produced 
by the given industry and of its operations 
ind organization. 

In order to obtain information on this variety 
of topics for the hundreds of widely different oc- 
‘upations discussed in the Handbook, it was neces- 
‘ary to draw upon many different sources, In 
describing the nature of the work done, for ex- 
ample, the sources looked to first were the Diction- 
ary of Occupational Titles compiled by the U. S. 
Employment Service, other job descriptions pre- 
pared by that agency and affiliated State Employ- 
nent Services, and job descriptions used by the 
Bureau of Labor Statistics in connection with its 
wage statistics program. In addition, occupa- 
tional descriptions prepared by the U. S. Civil 
Service Commission, professional societies, trade 
associations, and other governmental and private 
organizations were utilized extensively. The in- 
formation on training and other qualifications 
needed for employment came from an equal vari- 
ety of sources—including the U. S. Department of 
Labor’s Bureau of Apprenticeship and Training, 
State Employment Service offices, State licensing 
boards, trade unions, trade associations, individ- 
ual employers, professional societies, and college 
placement agencies. 

To indicate where the occupations discussed fit 
into the classification system of the Dictionary of 
Occupational Titles, “D. O. T.” numbers are given 
wherever possible, following the titles of the oc- 
cupations discussed. By reference to part II of 
the dictionary, which contains a listing of occupa- 
tions in order of their D. O. T, numbers, one can 
find out in which broad occupational group an 
occupation falls—for example, whether it is a 
professional, clerical, service, or skilled occupa- 
tion—and also determine its classification on a 
much more exact basis. (Fora description of the 
D. O. T. classification system, see introduction to 
Index I—Occupations Classified by Broad Fields 
of Work.) 

The sections on employment outleok in the oc- 
cupational reports present conclusions based not 
only on compilation of information from many 


GUIDE TO THE HANDBOOK 5 


sources but also on extensive economic and_statis- 
tical analysis. Both the sources and the analytical 
methods used in studying the employment outlook 
are described in the following section, along with 
some qualifications which the reader should bear 
in mind in interpreting the outlook data. 

The information presented on earnings and 
working conditions represents the most recent 
available when the Handbook was prepared for 
the printer early in 1957. A large part of the 
data came from Bureau of Labor Statistics sur- 
veys of wages, other employment benefits, and 
industrial hazards and from the Bureau’s studies 
of trade union agreements. Here again, how- 
ever, many different sources of information had 
to be utilized—including surveys of the earnings 
of professional personnel made by the National 
Science Foundation and professional societies, 
and information from the U. S. Civil Service 
Commission on salaries of Federal employees. 
Because of the variety of sources used, the figures 
presented in the different occupational statements 
refer to different periods of time, cover varying 
geographic areas, represent different kinds of 
statistical measures, and have varying degrees of 
accuracy. Comparisons between the “earnings 
data for different occupations should, therefore, 
be made with great caution. However, a general 
picture of earnings in the United States is given 
in the chapter on Earnings From Work. The 
information there presented should be a useful 
frame of reference in interpreting the earnings 
data for a particular field of work. 

The occupational reports could not have been 
completed in their present form without the as- 
sistance received from a great number of 
companies, trade associations, trade unions; 
professional societies, colleges and universities, 
and government agencies. Officials of these or- 
ganizations generously made available much un- 
published as well as published material and 
supplied a great deal of helpful information 
through interviews. Furthermore, they reviewed 
preliminary drafts of all the occupational re- 
ports. The information and conclusions pre- 
sented in each report thus reflect the knowledge 
and judgment not only of the Bureau of Labor 
Statistics staff but also of leaders in the field dis- 
cussed, although the Bureau, of course, takes full 
responsibility for all statements made. 
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How Employment Outlook Conclusions Were 
Reached and How to Interpret Them 


In providing employment outlook information 
which will influence career decisions, it is neces- 
sary to look ahead at least several years and, if 
possible, several decades. The emphasis in the 
employment. outlook sections of the Handbook is, 
therefore, on long-run employment prospects, al- 
though information has been included also on 
the employment situation in many fields of work 
in 1956, when the reports were prepared, and on 
the opportunities to be expected in the next few 
years. 

Since the Handbook is designed primarily for 
use by high school students and their counselors, 
the employment outlook information is presented 
in nontechnical language. Some indication is 
given of the general factors considered in arriv- 
ing at the conclusions stated, but no attempt is 
made to describe fully the economic and. statis- 
tical analysis underlying them. 

In these studies of the employment outlook, as in 
all other appraisals of the economic future, it has 
been necessary to make certain assumptions as to 
the general economic and political environment in 
the country. A catastrophe such as a war or a 
severe economic depression would, of course, cre- 
ate an employment situation entirely different 
from that likely to develop under more favorable 
circumstances, Young people can not build their 
lifetime plans in expectation of such unpredict- 
able catastrophes, however. In this Handbook, it 
is, therefore, assumed that the general level of 
business activity will remain high and unemploy- 
ment low, that the country will remain at peace; 
and also that it will continue to have a defense 
program of about the same size as in 1956. For 
practical purposes in vocational guidance, these 
assumptions are believed to provide the most use- 
ful framework for analysis. To avoid constant 
Trepetition, the assumptions are seldom mentioned 
in the reports on fields of work whieh would 
probably be affected by a general decline in busi- 

- ness or a change in the scale of mobilization to 
about the same degree as the economy as a whole. 
On the other hand, in the statements on occupa- 
tions where employment tends either to be un- 
wily stable or to be subject’ to marked ups 
and downs, these facts are indicated. Even in 

the latter occupations, however, long-term trends 


in employment are more important than short- 
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run fluctuations in appraising the outlook in 
connection with an individuals choice of a 
lifetime career. : 

Since the factors which determine the demand 
for workers and the available. supply differ 
greatly from one occupation to another, the 
sources and methods used in the various employ- 
ment outlook studies necessarily differed also. 
Certain general patterns of research were fol- 
lowed, however. 

The starting point in many studies was an 
analysis of past and prospective population 
trends, including the changes expected in popula- 
tion of school and college age, in numbers of older 
people, in employment of women, and in the con- 
centration of population in and around cities. In 
fields such as teaching, the health professions, and 
many personal services, population factors have 
a direct and obvious influence on employment op- 
portunities. They are also of great importance 
in many industries—for example, residential con- 
struction, telephone communications, men’s cloth- 
ing, and retail trade. 

Changes in the volume of business and em- 
ployment in each industry are brought about, 
however, by many factors besides the population— 
for example, by shifts in consumer preference 
from one type of product or service to another, 
by the development of new products which cut 
into the market for old ones, by the general rise 
in income levels which makes it possible for peo- 
ple to afford more expensive items, and by tech- 
nological developments affecting production meth- 
ods and raw materials used, In studying the 
outlook in a particular industry, the factors hav- 
ing the greatest influence in that industry were 
analyzed and projections were made of demand 
for the industry’s products or services, These 
projections were then translated into estimates 
of the numbers and kinds of workers that would 
be required to produce the indicated amounts of 


products or services—in view of the relative num- ` 


bers currently employed in different occupations, 
productivity trends, probable further reductions 
in the workweek, and other factors. Past trends 
in employment were also given much weight in 
arriving at the conclusions as to probable future 
employment trends. 

To assist in carrying through this analysis and 
ensure that the assumptions made in the different 
occupational studies were consistent, overall pro- 
jections of the economy over the next two decades 
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were developed. This general analytical frame- 
work included projections of the population, labor 
foree, gross national product, average hours of 
work, employment in major industries, and re- 
lated economic measures, by 5-year intervals up 
o 1975. In all studies of separate occupations 
ind industries, the employment projections were 
ied in with those derived from the projections of 
the entire economy. 

The decennial Censuses of Population and the 
monthly Current Population Surveys conducted 
by the Bureau of the Census provided the basic 
data on population and labor force trends, both 
for the overall projections and for the studies of 
individual occupations and industries. The 
analysis and intepretation of these data stemmed 
from the Bureau of Labor Statistics’ continuing 
program of labor force studies. 

Equally indispensable to the studies of employ- 
ment trends in major industries were the statis- 
‘ics on employment in nonagricultural establish- 
ments compiled by the Bureau of Labor Statis- 

ics. Each month, the Bureau prepares estimates 
of employment, hours of work, earnings, and 
labor turnover based on reports froin about 155,- 
000 establishments. Estimates are available for 
a great number of different industries, for the 
past quarter century or more, 

Another Bureau program which contributed to 
the analysis of future employment trends was its 
studies of produetivity and technological develop- 
ments. Anticipated productivity trends and tech- 
nological changes were allowed for in converting 
the projections of demand for the products of a 
given industry into estimates of the numbers of 
workers who will be needed in that industry. 

Information on the magnitude of industrial re- 
search programs and on the employment of scien- 
tists and engineers in research and other activities 
from surveys conducted by the Bureau in co- 
operation with the National Science Foundation 
and other agencies has been extensively utilized 
in studying the scientific and engineering profes- 
sions. The findings with regard to the scale and 
trend of industrial research activities have con- 
tributed also to the analysis of employment pros- 
pects in many science-based industries. 

Still another Bureau project which played a 
major role in the deyelopment of estimates of 
future employment requirements in different oc- 
cupations is the Occupational-Industry Matrix. 
The matrix consists of a set of tables for 159 in- 
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dustry sectors which represent the entire economy ` 
of the United States. For each industry sector, 
the tables show a percentage distribution of em- 
ployment among about 150 of the most important 
occupations: and also among the major occupa- 
tional groups. The matrix was valuable in ap- 
praising the effects of changing employment levels 
in different industries on employment in specified 
occupations. It was also useful in estimating the 
numbers of workers currently employed in each 
occupation. This was an important function, 
since for many occupations the 1950 Census of 
Population was the most recent source of basic 
data on employment, and for many others only 
fragmentary data were available which had to be 
integrated by means of the matrix in order to de- 
rive overall estimates of employment. 

By bringing together and analyzing informa- 
tion from these many sources, conclusions have 
been reached as to prospective employment trends 
in the oceupations covered by this Handbook. In 
general, increases in employment and, hence, 
openings for new workers are anticipated. How- 
ever, the expected gains in employment are by no 
means an adequate indication of the total numbers 
of job openings which will need to be filled. In 
most occupations, more workers are needed yearly 
to fill positions left vacant by those who leave the 
occupation (to enter other occupations or be- 
cause of retirement or death) than are needed to 
staff new positions created by growth of the field: 
Rarely do occupations grow fast enough so that 
Even occupations which are 
declining in size may offer employment oppor- 
tunities to many young people. 

The number of openings likely to arise in an 
occupation owing to deaths and retirements may 
be estimated by reference to the Tables on Work- 
ing Life developed by the Bureau of Labor Sta- 
tistics for both men and women. The tables are 
similar to the actuarial life tables used by in- 
surance companies as a basis for their premium 
and benefit rates. 

The value of the tables in assessing employ- 
ment opportunities is illustrated by a comparison _ 
of two skilled occupations—painter (in construc- 
tion and maintenance) and automobile mechanic. 
Painters have a higher average age—and, there- 
fore, a higher rate of deaths and retirements— 
than do automobile mechanics; about 2.4 percent 
of all painters retire or die every year, compared 
with only about 1.1 percent of all automobile me- 


chanics. The difference between these two rates 
is so great that, even though the total number 
of automobile mechanics employed is much larger 
than the number of painters (643,000 compared 
with 390,000 in 1950), many more new workers 
are needed each year to fill vacancies in painting 
than in auto repair jobs. 

In most occupations where men comprise the 
great majority of workers, as they do in the trades 
just referred to, the death and retirement rate 
is generally between 1 and 4 percent. However, 
the rate is usually somewhat higher in women’s 
occupations, because so many women “retire” to 
get married or assume family responsibilities. 
The replacement rate among stenographers, 
typists, and secretaries, for example, is at least 
6 percent a year. 

Besides vacancies due to deaths and retirements, 
many openings arise owing to transfers of 
workers from one occupation to another, The 
Bureau of Labor Statistics has made studies of 
the occupational mobility of scientists and of 
several groups of skilled workers (molders, elec- 
tronic technicians, and tool and die makers). 
However, information on the moyement of 
workers among occupations is still limited, and 
further studies are needed to indicate the 
full effect of this mobility on employment 
opportunities, 

The types of information mentioned so far in 
this section all relate to the demand for workers. 
In order to appraise the prospective employment 
opportunities in an occupation, it is important to 
have information also on the probable future sup- 
ply of personnel, The statistics-on high school 
and college enrollments and graduations compiled 
by the U. S. Office of Education are the chief 
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source of information on the potential supply of 
personnel in the professions and other occupations 
requiring extensive formal education. Data on 
numbers of apprentices from the Bureau of Ap- 
prenticeship and Training provide some informa- 
tion on new entrants into skilled trades. 

Many of the statistical sources and analytical 
approaches listed in preceding paragraphs did not 
exist, or existed in much more limited form, when 
the first precursor of this Handbook was prepared 
for the Veterans Administration in 1946. The in- 
tervening decade has seen great progress both in 
compiling the basic data needed for analysis and 
projections of future trends affecting the employ- 
ment outlook and in the development of analytical 
techniques. The reader should bear in mind, how- 
ever, that the art of economic forecasting is still 
in an early stage of development and that it is, at 
best, fraught with difficulty and uncertainty. It 
is necessary to keep in mind also the basic assump- 
tions underlying the forecasts—continuance of 
generally high levels of economic activity and the 
absence of large-scale war. The Bureau believes 
that, within this general framework of assump- 
tions, the basic trends affecting employment. can 
be discerned with sufficient accuracy to meet the 
needs of young people preparing for careers. 
Furthermore, since these trends change from time 
to time and information on earnings and related 
subjects becomes out of date quickly, provision has 
been made for review of the reports at frequent 
intervals. It is planned to make the results of this 
review available through biennial editions of the 
Occupational Outlook Handbook and through a 
periodical publication, The Occupational Outlook 
(described in the next chapter). 


Where To Go for More Information or Assistance 


Young people using this Handbook may wish 
‘o supplement the information in a number of 
iifferent respects. They may, for example, desire 
formation on occupations which could not be 
covered in the occupational reports. They may 
lso wish more detailed information on the nature 
sf an occupation, training requirements, or other 
subjects than could be included in these condensed 
reports, Furthermore, they will often need in- 
formation on the situation in particular localities, 
to add to the nationwide picture presented in this 
00k; 

Suggestions as to sources of additional informa- 
tion on the fields of work discussed are contained 

v each of the occupational reports. In general, 
ve references given are limited to publications 
prepared by government agencies and to the names 
ind addresses of professional societies, trade asso- 
‘ciations, trade unions, and government agencies 
having special knowledge of the given fields. For 
suggestions as to other publications which might 
De consulted, the reader is referred to the several 
books and eurrent indexes which list the great 
munbers of pamphlets, books, and monographs 
published on different occupations. These bibliog- 
vaphies, available in many libraries, may be use- 
ful also in locating material on occupations not 
covered in the Handbook, 

The information on employment outlook, train- 
ing requirements, earnings, and related subjects 
given in the occupational reports summarizes the 
situation in the United States as a whole. To 
find out about current job opportunities, hiring 
standards, or earnings in a particular community, 
it is necessary to check with local sources. 

In communities where there is a local office of 
the State Employment Service, this is one of the 
best places to obtain such information, ‘The serv- 
ices available in these offices are described on page 
10 of this chapter. 

There are also many other possible sources of 
local information on occupations. The best source 
of information on a profession may often be the 
local branch of a professional society, such as the 
American Medical Association, American Bar As- 
sociation, or American Chemical Society. Simi- 
larly, the local offices of trade unions will usually 


have information on the occupations in which 
their members are employed. It is also possible to 
seek information directly from employers in the 
industry or business in which one is interested ; 
lists of firms classified by industry can be obtained 
through the local Chamber of Commerce or from 
the classified section of the telephone directory. 
Other sources of information on opportunities in 
some localities are the special community oceupa- 
tional surveys made by some school systems and 
other organizations. 

For published information as to the oceupa- 
tions and industries which offer employment op- 
portunities in each State and in or near each large 
city, one may refer to the reports in the Occupa- 
tions and Industries Regional Series prepared by 
the Bureau of Labor Statistics for the Veterans 
Administration (listed at the back of the Hand- 
book), The facts contained regarding the fields of 
work in which men and women are employed in 
different communities are important in vocational 
guidance, for two reasons—the great variation 
among communities in the types of jobs available 
and the fact that many young people prefer oc- 
cupations in which there are local opportunities 
for employment. 

Information on earnings and working condi- 
tions in important. occupations is available for 
a number of major labor market areas from an- 
other series of reports prepared by the Bureau 
of Labor Statistics. These reports, called Oceu- 
pational Wage Surveys, provide the following 
kinds of information wherever possible ; the num- 
bers of workers in selected occupations in major 
industries, average earnings in these occupations, 
and job descriptions. In addition, wage rates and 
weekly working hours are reported for some 
groups of workers in  office-clerical jobs, pro- 
fessional and technical occupations, skilled main- 
tenance work, and less skilled occupations, The 
reports also show prevailing local practices ih 
regard to pensions, vacations, holidays, and sick 
leave. A list of the Occupational Wage Surveys 
available may be obtained from the Bureau of 
Labor Statistics, U. S. Department of Labor, 
Washington 25, D. C. 


Keeping Up to Date on Occupational Outlook 


The occupational outlook program of the 
Bureau of Labor Statistics is designed to keep 
readers constantly up to date on occupational 
outlook information. 

The core of this program is the Occupational 
Outlook Handbook. It is planned to issue revised 
editions every 2 years hereafter. Each new edi- 
tion will involve a thorough review of all infor- 


mation presented and will incorporate revisions. 


wherever needed. Futhermore, the Bureau’s 
continuing research program should make it pos- 
sible, with each new edition, to extend the coy- 
erage of occupations in the Handbook. It is 
planned to issue all editions both in bound form 
and in the form of a series of reprints relating to 
different fields of work—to meet the expressed 
need both for a single reference volume and for 
separate reports which can be filed by industry 
or occupation and utilized by students interested 
in particular fields of work. 

To keep readers up to date between editions of 
the Handbook on developments affecting employ- 
ment opportunities and on the results of new 
occupational outlook research, a new periodical, 
The Occupational Outlook, is being issued four 
times yearly during the months schools are in 
session. The Occupational Outlook will be the 
same size as the Handbook and each issue will 
include a cumulative index to all issues since the 
latest Handbook. Whenever an article in the 
periodical supplements or supersedes information 
presented in the Handbook, a statement will be 
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made to this effect, with a reference to the rele- 
vant page of the Handbook, and the article will 
be arranged so that it can be detached and in- 
serted in the Handbook if desired. When a new 
edition of the Handbook is published, it will in- 
corporate the information contained in recent 
issues of the periodical. 

Besides these two publications, occupational 
outlook bulletins will be issued at irregular inter- 
vals. These bulletins will contain much more de- 
tailed information on the outlook in various fields 
of work than can be included either in the Hand- 
book or in the periodical. They will be sum 
marized in articles in The Occupational Outlook. 

Thus, the reader can locate easily and quickly 
all up-to-date information published by the Oc 
cupational Outlook Service on the fields of work 
in which he is interested. He can do this by 
checking in only two places—the alphabetical 
index in the latest edition of the Handbook and 
the cumulative index in the latest issue of The 
Occupational Outlook. 

Directions for ordering the different Occupa- 
pational Outlook publications will be found at 
the back of the Handbook. In addition, the Bu- 
reau will be glad to place any user of this Hand- 
book on its mailing list to receive announcements 
of new publications and current releases sum- 
marizing the results of new studies. Anyone 
wishing to receive such materials should send the 
request to the Bureau of Labor Statistics, United 
States Department of Labor, Washington 25, 
D. C. Please include postal zone numbers in the 
address. 


Services to Job Seekers at Public Employment Offices* 


Many of the readers of this Handbook want as- 
sistance in choosing a suitable type of work and 
in finding the right job. The reader who wants 
professional assistance from trained counselors 
and help in obtaining the right job should know 
about the services offered by his local public em- 
ployment office. 

The.U. S. Employment Service and affiliated 
State Employment Services form a nationwide 
organization which plays an important part in our 
economy. Through 1,800 local offices, convenient- 
ly located in cities and towns throughout the 


z *Prepared by the Bureau of Employment Security, U. S, De- 
partment of Labor. 


United States, this employment service finds jobs 
for workers and workers for jobs. 

Although the Employment Service is a Federal- 
State system, each employment office is basically a 
local community organization. It is concerned 
with facilitating suitable and stable employment 
for the community’s working population and with 
adequately meeting the manpower needs of its 
employers. And because of this concern, the local 
office tries to do more than simply refer a worker 
to a job—it tries to match the worker and job so 
that the requirements of each are satisfied. To do 
this, the public employment office has developed a 
number of services that are available to all job 
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seekers. Many of them are particularly impor- 
tant to young men and women about to enter the 
world of work. 


Counseling Services 


Employment Service counseling assists people 
in choosing a suitable field of work—both young 
people leaving school and experienced workers 
who wish or need to change their field of work. 

The major purposes of employment counseling 
are to help people to gain insight into their actual 
or potential abilities, their interests, and their per- 
sonal traits; to understand something of the na- 
ture of the world of work; and to make the best 
use of their capacities and preferences in the light 
of available job opportunities, 

In the Employment Service, the counselor has 
at his fingertips a vast-store of resources, includ- 
ing testing facilities and labor market and occupa- 
tional information. 


Testing. Most local offices provide testing services, 
including the General Aptitude Test Battery, 
which measures basic abilities for many and 
varied broad fields of work and for more than 500 
specific jobs within these fields. These tests help 
the applicant appraise his abilities. They may re- 
veal aptitudes the job seeker did not know he 
had, 


Labor Market Information. The State employ- 
ment office counselor.has information about jobs in 
the community. He knows what kinds of jobs 
prevail in local industry, which jobs are more 
plentiful, what the hiring requirements and the 
opportunities for promotion are, and what the 
jobs pay. In addition, since his office is a part of 
the nationwide employment service, it has infor- 
mation regarding employment opportunities in 
other areas all over the country. 


Occupational Information. The Employment 
Service office has occupational information which 
helps the job applicant decide whether he is suited 
to a particular kind of work. The Dictionary of 
Occupational Titles, Job Descriptions, and the 
other tools describe the work performed in the 
various occupations and the training required, 
lines of advancement, physical demands, and 
working conditions for most occupations. 


Cooperative Arrangements with Other Com- 
munity Groups. Local employment. office coun- 
selors work closely with other public and private 
agencies and organizations which provide special 
services that the job seeker may need in order to 
become better prepared for employment. These 
groups include educational, training, vocational 
rehabilitation, and health and welfare agencies. 


Placement Assistance 


The primary objectives of the placement service 
in the local employment office are to fill employers’ 
job openings with occupationally qualified work- 
ers and to locate employment. for workers (includ- 
ing claimants for unemployment insurance) which 
is suited to their skills, knowledge, and abilities. 
The employment office placement service is de- 
signed to eliminate the waste of “hit-or-miss” job 
hunting. 


Local Openings. State employment office person- 
nel maintain regular contacts with local employers 
and know their hiring needs and their jobs. 
Placement interviewers receive requests from em- 
ployers for all kinds of workers. Through the 
local office, therefore, the job applicant has access 
to a variety of job vacancies with many em- 
ployers, just as the employer has access to many 
applicants. When no suitable job exists for an 
individual worker, the employment service may 
attempt to solicit an opening for him from likely 
employers. 


Jobs Throughout the Country. The job clearance 
system of the nationwide network ‘of State em- 
ployment offices offers the applicant an oppor- 
tunity to qualify for jobs outside his area, 
elsewhere in the State and the Nation, and even 
in foreign countries. Each State Employment 
Service prepares frequent inventories of hard-to- 
fill jobs which are distributed to all other State 
Employment Services. This makes it possible for 
them to refer local workers to out-of-area jobs 
for which they qualify, 


Placement Aids. As in counseling, the informa- 
tion on local job opportunities for industries, 
occupations, and areas, and occupational require- 
ments which is available in the employment offices 
contributes greatly to getting the right job for 
the worker and the right worker for the job. 


~ Also available to the job seeker are aptitude and 
proficiency tests which help determine whether an 
applicant is qualified to perform satisfactorily on 
specific jobs, 


Services to Special Worker Groups 


- The Employment Service has developed tech- 
niques and-procedures for particular applicant 
groups who may encounter special problems in 
their search for suitable jobs. 

Special services to youths include emphasis 
on counseling graduating students and. school 
dropouts, and intensive efforts to promote em- 
ployment opportunities for them. In many cities, 
employment service oflices have cooperative ar- 
rangements with high schools to provide counsel- 
ing, testing, occupational information, and place- 
ment services to students prior to their graduation 
as well as to other school leavers. 

The State employment offices have long main- 
tained an active program for helping applicants 
with vocational handicaps. The emphasis is on 
what these people can do with their abilities 
rather than on what they cannot do because of 
a disability. 

The Employment. Service provides special serv- 
ices for veterans. In each local office there is a 
veterans’ representative who is trained to know 
veterans’ rights and benefits and who carries on 
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job promotion for veterans. In order to speed 
their readjustment to civilian life, the State Em- 
ployment Services provide information service 
to veterans at military separation and transfer 
points. ; 

The Employment Service also has developed 
techniques to deal with job problems of middle 
age and older workers, Special attention is being 
given to assisting them to make realistic job 
choices. Employers have been encouraged to re 
move age hiring restrictions and to hire only 
according to the qualifications of the individual. 

Similar attention is also being given to job 
problems of members of minority groups and 
others facing special difficulties in obtaining suit 
able employment. 


How To Locate the Local Employment Office 


The addresses and telephone numbers of local 
offices of State Employment Services affiliated 
with the U. S. Employment Service may be found 
in local telephone directories. Job seekers, em- 
ployers, schools, and public and private agencies 
aiding clients to find employment are invited to 
utilize the services of the public employment 
offices in their communities and to avail themselves 
of the fund of job information maintained in 
these offices. 


Economic and Occupational Trends 


To the student learning about occupations, to the 
counselor engaged in explaining their intricacies, 
or to the person seeking information on which to 
base his selection of a course of training or a ca- 
reer, it is important to understand the rapidly 
changing nature of our economic life. / 

Constant change is the most significant aspect 
of the occupational and industrial world in which 
we live. Technological, industrial, and social 
changes increase the need for workers in some 
occupations, reduce the demand in others, some- 
times create new occupations and throw old ones 
into the discard, and continuously alter the con- 
tent and character of every line of work. 

The rapidity with which the occupational pic- 
ture changes is illustrated in chart 1. In 1890, a 


CHART 1 


young man may have considered the choice be- 
tween apprenticing himself to a cooper or to a 
plumber, The occupation of cooper was a well- 
established skilled trade while that of plumber 
was relatively new. Yet, within a 60-year period, 
the number of workers who made their living as 
plumbers or pipefitters increased almost fivefold, 
while employment opportunities for coopers 
shrank to a small fraction of their previous 
number. 

What happened? With growth in population, 
a shift of population from farms to cities, and 
increases in average income, the demand for 
houses with plumbing conveniences grew apace. 
Increasing numbers of plumbers were needed to 
install pipes and plumbing fixtures in new houses 
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and to repair or modernize plumbing in older 
- dwellings. Industrial and commercial expansion 
also created a growing demand for plumbing and 
` pipefitting work in office buildings and industrial 
plants. On the other hand, the occupation of 
cooper declined as wooden barrels were displaced 
for various uses by other types of containers, and 
as factory methods were introduced in making the 
wooden barrels still needed for certain uses. 

Thus, one occupation grew tremendously, while 
the other declined rapidly, because of population 
growth, improvements in living standards, 
industrial growth, and technological changes. 

To young people looking forward to a lifetime 
of work—and that means nearly half a century— 

‘the fact that these changes occur is significant. 
To the best of our ability, we must try to antici- 
pate the changes and provide as much informa- 
tion on trends as is possible. Although we can- 
not foresee all that may happen, a real service 
will have been performed if young people are 
made aware of the dynamic character of the 
economy, and if they are prepared to expect 
changes and to adjust to them. This means main- 
taining the utmost flexibility by taking the broad- 
est kind of training consistent with adequate prep- 
aration for a particular occupation. 

The number of changes made by individual 
workers within the dynamic setting of growing 
ı population and labor force and shifting industries 
and occupations is great indeed. In a single year, 
a large number of people leave the labor force 
because of death, retirement, marriage, etc., while 
an even greater number, largely young people or 
married women, goto work. But this is only part 
of the story. ‘The number of changes made by in- 
dividual workers from job to job within an in- 
dustry, from one industry to another, from State 

„to State, or from one occupation to another are 

much more numerous than the movements into 
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and out of the labor force in any given period. 
For example: 

In a 27-month period during World War II, 
over 7 million civilian workers changed from one 
major occupational group to another. 

In 1955, an average of 265,000 manufacturing 
workers quit their jobs each month. 

Between April 1954 and April 1955, almost 2 
million people in the labor force had moved from 
one State to another and more than 2 million 
other workers had moved from one county to 
another within a State, Taking into account the 
families of these workers, the number of people 
who move their place of residence is even greater, 
Thus, in April 1955, about. 10.4 million people 
were living in a different county from the one in 
which they had been living in April 1954, and 
about 4.9 million of these people were living in a 
different State. 

Only in recent years have we been able to 
measure the movements of individuals, and to 
appreciate the extent and significance of this typ 
of economic change. These movements represent 
the adjustments people make to a changing en- 
vironment. Without these adjustments the labor 
market could not function. 

It is likely that most young people now in 
school will want to make similar changes in the 
course of their working life, either to improve 
their position, or because the change is forced 
upon them by loss of a job, poor health, or other 
causes. This suggests once more the importance 
of flexibility in preparing for an occupation. 

To emphasize the changing character of oc- 
cupational life, as well as to provide background 
for the reports on trends and outlook in each oc- 
cupation, the growth and changing composition 
of population and the labor force, the major 
trends in industry, and their effect on broad oc- 
cupational trends will be reviewed in the next 
few pages. 


Population and Labor Force Trends 


Population 


A basic factor underlying the occupational out- 
look is the trend in population growth. Changes 
in the size and composition of the population in- 
fluence the amount and types of goods which will 
be demanded at various times. These changes also 
have a direct bearing on the supply of labor— 


on the number and on the characteristics of the 
persons available for work, 

Over the past century the population of our 
country has grown rapidly, This was particu- 
larly true in the decades prior to World War I, 
when the heavy influx of immigrants, the high 
birthrate, and the continuing reduction ‘of the 
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death rate all combined to increase our popula- 
tion (chart 2). ; 

Population growth has been closely associated 
‘with expanding economic opportunity. The 
rapidly growing domestic market for goods and 
services, combined with great gains in technology, 
provided the impetus for large-scale expansion of 
manufacturing, railroads, public utilities, con- 
‘struction, and other types of industry and busi- 
ness. Employment opportunities grew apace. 
Although there were, of course, great differences 
in the rate of expansion among different occupa- 
tions, there were very few trades or professions 
which did not record a substantial gain in number 
from one decade to the next. 

Up until the outbreak of World War II, the 
rate of population growth in contrast with the 
numerical increase was declining. Restrictions 
on immigration as well as the long-term decline 
in the birthrate tended to slow down the rate of 
population growth. During the depression years 
of the 1930’s, there were sharp declines in the 
rates of marriages and births, reflecting the effect 
of unemployment and economic insecurity. As 
a result, the average annual rate of population 
increase dropped from 1.5 percent between 1920 
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and 1930 to only 0.7 percent in the following 
decade (chart 2). 


Record Number of Births 


World War II marked the end of this down- 
trend in the rate of population growth. There 
was a sharp spurt in births during the early war 
years. After a brief slackening during 1944 and 
1945 when millions of young men were overseas, 
marriages and births mounted to extremely high 
levels. The number of babies born in 1947 
reached 3.8 million compared to a yearly average, 
of 2.4 million during the period 1935 to 1939. 
The annual number of births remained high (3.6 
million) between 1948 and 1950 and then started 
to climb again. By 1954 the number exceeded 4 
million (chart 3). 

As more and more babies born since 1940 reach 
school age, pressure on school facilities and teach- 
ers increases. The cumulative effect of the increas- 
ing number of births is dramatically shown by 
the sharp rise in the number of youngsters of 
elementary school age (chart 3). In 1955, there 
were 28 million children 5 to 13 years old compared 
with less than 1914 million 10 years earlier. By 
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f 1960, they will total about 331% million—a rise of 
~ 14 million or almost 75 percent in a matter of 15 
years. 


Since almost all youngsters in these ages 
attend school, enrollments in elementary schools 
will also show similar sharp increases (chart 3). 
High school enrollments, on the other hand, were 
still quite low in 1950. However, by 1955, the ef- 
fect of increased births was beginning to appear 
in high school enrollments and the full impact will 
come in the early 1960’s. After the peaks have 
been reached, both elementary and high school en- 
rollments are likely to continue at very high 
levels. It is estimated that the number of pupils 
in secondary schools will increase from about 
71% million in 1955 to about 11144 million in 1965, 

The large number of births in recent years has 
also been the major factor in increasing the rate 
of population growth. The average annual rate 
increased from 0.7 percent in the 1930's to 1.4 per- 
cent in the 1940’s and will probably climb further 
to 1.6 percent in the 1950’s. 

Many population specialists believe it is pos- 
sible that the recent high birthrates will continue 
for a number of years. If the average birth- 
rates for 1950-53 prevail through 1975, the total 
population will reach almost 180 million in 1960 
and over 220 million in 1975. In terms of an- 
nual average percent increase, this would mean 
1.5 percent for the period 1960 to 1975—as much 
as in the 1920-30 decade. i 

The continuing rapid growth of the popula- 
tion has very important implications for the oc- 
cupational outlook. It means that in coming de- 
cades there will be many more people to be fed, 
clothed, housed, and provided with other con- 
sumer goods and services; it will call for expan- 
sion in production and employment in many 
industries. 


Inerease in the Aged Population 


Another important population trend which is 
likely to continue for many years is the increase 
in the number of elderly persons (chart 4). The 
great advances in medicine and public health 
have enabled more people to live longer. In 
1900, for example, only about 4 out of every 10 
babies could expect to survive until age 65; at 
present, this proportion is about 7 out of 10. As 
a result, the number of persons 65 or over has been 
rising rapidly and their proportion of the total 
population has been increasing. 
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The number of persons 65 years or over tripled 
between 1900 and 1940—from 3 million to 9 mil- 
lion—while the total population increased by 
about 75 percent. By 1955, the number of elderly 
persons had increased to a little over 14 million. 
If recent trends continue these persons can be ex- 
pected to number about 1714 million in 1965 and 
about 21 million in 1975—an increase of nearly 
50 percent in the 20-year period, 1955-75. 

As the number of older persons increases, we 
can expect increasing demands for medical serv- 
ices, for institutions to care for the aged, and for 
those types of goods and services which meet their 1 
needs. Problems of social security and old-age 
pensions will become more and more important. 1 
At the same time, we can expect increasing efforts 
to provide more adequate employment opportuni- 
ties for the older worker. As technological ad- 
vances result in shifts in the demand for workers, 
there will be increased need for guidance as to oc- 
cupations which older persons might enter or for | 
which they might train. 


POPULATION AND LABOR FORCE TRENDS 


Rapid Growth Among 14- to 24-Year Olds 


/ : 

In the period 1955 to 1975, the population group 
14 to 24 years old is expected to increase most 
dramatically. It is estimated that there will be a 
jump of 72 percent in the 14- to 24-year age 
group as against 35 percent for the youngest 
group and 47 percent for those 65 years of age 
and older. In 1955, there were slightly less than 
241% million 14- to 24-year-olds, 2 million fewer 
than in 1940 as a result of the low birthrates in 
the 1930’s. In 1965, this group is expected to 
number more than 34 million, and in 1975, about 
42 million. 

In the coming two decades, the unusually rapid 
growth in the number of these young people will 
present unprecedented demands on our high 
school and college facilities. Their increased 
numbers will also provide heightened demand for 
housing and other commodities as they marry and 
have children. At the same time, they represent 
a source of increase in labor supply as they finish 
school and start their work careers. 


The Labor Force 


Although the growth of total population has a 
far-reaching effect upon the occupational outlook, 
we are more directly concerned with the “labor 
force,” which includes not only employees who 
work for wages or salaries, but also farmers, self- 
employed businessmen, members of the Armed 
Forces, and those persons who are unemployed 
and looking for work. In 1955, the annual aver- 
age number of persons in the labor force was 
nearly 69 million—about 58 percent of the popula- 
tion 14 years of age and over. Almost 21 million 
or 30 percent of the total labor force were women. 

In the past, the rapid growth of the labor force 
largely paralleled the increase of population. The 
factors which influenced population growth also 
affected the rate of increase of the labor force. 
The work force nearly doubled during the 30-year 
period from 1890 to 1920 as large numbers of 
persons immigrated to this country and the high 
birthrates added large numbers of young workers 
to the labor force. However, with the slowing 
down in the rate of population growth there were 
corresponding declines in the rate of increase of 
the labor foree. The annual average percent in- 
crease in the labor force went down from 2.4 per- 
cent for the period 1890-1900 to 1.6 percent for 
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1920-30. The further drop to 1.2 percent in the 
1930’s was due in part to the same economic forces 
which brought sharp declines in the marriage and 
birthrates—fewer youngsters, women, and older 
people were in the labor force than might have 
been the case if the depression had not curtailed 
job opportunities. 

In the 1940’s, with improving employment op- 
portunities and wartime needs for additional 
workers, the downward trend was reversed. Be- 
tween 1940 and 1945, the manpower needs of the 
Armed Forces and of industry brought into the 
labor force 8 million workers over and’ above the 
number expected on the basis of long-term trends. 
While most of these “extra” workers left the labor 
force shortly after the end of World War II, the 
annual average percent increase in the labor force 
over the whole decade (1940-50) rose to 1.4 per- 
cent. There has since been an acceleration in the 
long-term increase in labor force participation of 
adult women, partly as a result of work experience 
gained during the war by women who had not 
previously worked. 

Population changes continue to play a decisive 
role in labor force growth in the present decade. 
Relatively small additions to the population of 
working age occurred in the first half of this de- 
cade, primarily because of the slump in marriages 
and births during the depressed thirties. As a re- 
sult, the annual rate of increase of the labor force 
declined slightly to 1.3 percent, despite the eco- 
nomic expansion during the Korean period. Be- 
tween 1955 and 1965, the labor force is expected to 
increase at about the same rate, rising from 69 
million in 1955 to 79 million by 1965, 


Trends in Labor Force Participation 


Apart from overall population trends, there 
have been significant changes in the extent to 
which men and women of different ages have 
participated in the labor force. Almost all able- 
bodied adult men between the ages of 25 and 55 
normally work or seek work. Over the years 
there has, however, been a steady increase in the 
proportion of adult women working outside the 
home, while the proportion of workers among 
youth and among older men has been declining. 
This is illustrated in chart 5 which shows the 
proportions of different age and sex groups of 
the population in the labor force in April 1920, 
1950, and 1956. = 
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The movement of women into the labor force 
has resulted from a combination of factors. The 
shift of population to the cities and the increased 
importance of occupations such as clerical work, 
selling, and teaching, resulted in a great expan- 
sion of employment opportunities for women. At 
the same time, the introduction of labor-saving 
household devices made it possible for growing 
numbers of women to accept jobs outside the 
home. World War II accelerated this trend since 


CHART 5 
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many women who normally would not have 
worked took jobs and remained in the labor 
market. 

The trend toward increasing participation in 
the labor force is particularly strong among 
women 35 to 64 years old. Also one can see in 
chart 5, a high proportion of women in their 
early twenties work—about 45 percent. Though 
many of these leave the labor force due to mar- 
riage and the necessity of caring for small chil- 
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dren, large numbers of them return as the children 
get older. In April 1956, 40 percent of women 45 
to 64 years of age were employed or seeking 
employment. 

In contrast to the trend for adult women work- 
ers, the proportion of youth in the labor force 
has been declining. There has been a steady 
lengthening in the period of schooling, partly be- 
cause of compulsory school-attendance laws, but 
mainly because the skills needed by workers in 
our complex society have required a greater 
period of formal training. Also, veterans educa- 
tion provisions enabled many ex-servicemen to 
obtain higher education during the past decade. 
Though most of them are now out of school, the 
influx into the labor market of these trained vet- 
erans has further emphasized the importance of 
advanced education as a means of entry into the 
better paid occupational fields. 

Although young people stay in school longer, 
the availability of job opportunities in recent 
years has caused many more students to take part- 
time jobs. Such part-time workers are counted 
in the statistics as “in the labor force.” If they 
were excluded, the proportion of young people in 
the labor force would show an even greater 
decline. 

Older men, particularly those 65 and over, are 
showing an increasing tendency to retire from 
the labor force at earlier ages. Improved public 
and private programs for old-age pensions and 
assistance have the effect of encouraging the 
earlier retirement of older workers. Further- 
more, better economic conditions in the past 15 
years have increased savings for retirement, 
despite the rising cost of living. 

The coming of World War TI caused a greater 
proportion of older persons to take jobs or post- 
pone retirement. However, with a resumption of 
long-term influences and trends we find, for ex- 
ample, that the proportion of men 65 years of 
age and over in the labor force decreased from 
45 percent in April 1950 to 40 percent in April 
1956. 

Despite this percentage decrease, the growth of 
the older population has been so substantial as to 
provide an increase in the absolute number of 
workers 65 and over in the labor force. The 
more than 55 percent increase in the population 
65 years of age and over between 1940 and 1955 
was accompanied by a 45-percent increase in the 
number of persons of this age in the labor force 


during this same period. Since the labor force 
of all ages only increased 23 percent between these 
same years, the older workers have thus assumeđ 
a more important role in our Nation’s work force. 
They are presenting a growing challenge to in- 
dustry and to personnel workers to find places for 
them in a complex industrial economy. 


Movements Into and Out of the Labor Force 


The labor force of the United States is not a 
static or rigidly limited group of people. On 
the contrary, it is a rapidly changing group. 
Many people have a great deal of freedom in 
their decisions to go to work or to quit work, 
and the size of the labor force is quite flexible in 
response to changing economic and social condi- 
tions and to the needs and desires of 
individuals. 

Thus far we have discussed the labor force in 
terms of its size and composition at a particular 
time, or in terms of net changes from year to 
year. Estimates of this type do not reveal how 
many different persons actually enter or with- 
draw from the labor force each year. For ex- 
ample, since 1950, while the annual net increases 
in the size of the labor force have averaged close 
to one million, each year about 134 million young 
persons entered on a work career after leaving 
school and many married women returned to work 
as their children reached school age. At the same 
time, a substantial number of young women left 
the labor force because of marriage and the birth 
of children and many older workers withdrew 
from the labor force because of death or 
retirement. 

In addition to these entries into or withdrawals 
from the labor force, there is a much larger 
volume of temporary shifting in and out, depend- 
ing on the season and on changes in personal cir- 
cumstances. During 1955, for example, an aver- 
age of about 6 million persons moved into or out 
of the labor force from one month to the next. 

Most of these shifts are temporary in character 
and are largely accounted for by the intermittent 
work activity of groups such as students and 
housewives. These temporary movements tend to 
follow a seasonal pattern. The beginning of sum- 
mer vacations brings large numbers of young 
people into the labor force; in the fall, there are 
heavy withdrawals as students return to school. 
In farm areas, many people enter and leave the 
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labor force each year in response to the changing 
needs for labor in agriculture and related activi- 
ties. In the city, the Christmas shopping season, 
with its expansion of employment in retail trade, 
brings many housewives and young people into 
the labor market for a few weeks in November 
and December. In addition, throughout the year, 
there is a considerable amount of temporary labor 
force entry and withdrawal arising from changes 
in local employment conditions and in the per- 
sonal situation of individuals. 

There are, therefore, many more persons in the 
population with some work experience than are 
likely to be in the labor force at any one time in 
the year. In 1955, for example, about 7514 mil- 
lion different persons worked during all or part 
of the year while the maximum number employed 


in any one month was 6514 million. Although - 


many of the persons who worked only part of the 
year are not available for work through the en- 
tire year under normal conditions, they are im- 
portant as a reserve group who may be attracted 
into full-time jobs during periods of national 
emergency, or when employment opportunities are 
particularly favorable. 


Rising Educational Levels of the Labor Force 


The labor force has not only been growing 
rapidly in size but its quality has been improv- 
ing in terms of basic educational preparation. 
Nowadays more young people are going to school 
for longer periods than formerly. For example, 
at the time of the 1950 Census nearly half of the 
persons 25 to 34 years of age had completed high 
school while less than a fifth of the persons 55 
years of age and over had this much schooling. 
Furthermore, in comparison with the older group 
almost twice as large a proportion of the younger 
group had completed 4 years of college. In 1955, 
the number of college degrees granted amounted 
to 13.6 percent of the population 22 years of age 
as compared with only 1.8 percent in 1900. The 
number of high school graduates equaled 62.0 
percent of the population 18 years of age in 1955, 
almost 10 times greater than the comparable 6.3 
percent in 1900. 

Many factors have contributed to this rising 
educational level. Most States have raised the 


minimum age at which children may legally leave 
school. They have established laws which pro- 
hibit the employment of youngsters under a mini- 
mum age and which limit the kinds of work young 
people may perform. 

Moreover, greater concentration of population 
in cities and metropolitan areas has made schools 
more accessible to a much larger number of 
people. Improved economic conditions have also 
enabled more students to remain in school longer 
than was previously possible. 

Another factor is the increasing number and 
complexity of skills demanded in modern indus- 
try. To meet these needs, employers have raised 
educational qualifications for many jobs, espe- 
cially the more desirable ones. These higher 
standards must be met not only by job applicants 
but also by job holders seeking promotions. 


Regional Differences 


National trends in population and labor force 
may not, of course, be indicative of changes in a 
particular region or locality. In a Nation as 
large and diversified as the United States, there 
are bound to be geographic variations in the rates 
of population and labor force growth; in part, 
these variations reflect regional differences in 
birthrates and death rates. 

A more important factor, however, has been the 
magnitude and pattern of migration between 
States in response to economic opportunity. For 
example, in the early 1950's about 5 million per- 
sons moved from one State to another each year. 
Allowing for the fact that some of these inter- 
state movers return to the States where they pre- 
viously lived, the numbers involved indicate the 
magnitude of the recent geographic movement of 
population. 

The most rapid population growth between 1940 
and 1955 occurred on the Pacific Coast and in ad- 
jacent Mountain States, primarily because of a 
very heavy net in-migration. The population in 
the West increased by two-thirds between 1940 
and 1955, while the national population increased 
only by one-fourth. 

In contrast, most of the Southern region (ex- 
cluding the South Atlantic States) lagged behind 
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the national rate of population increase. In fact, 
a few of the southern States showed net losses in 
population. Here, too, migration was the dom- 
inant factor. On the basis of birthrates, the South 
would have had the fastest growing population. 
However, this growth was largely offset by migra- 
tion of southerners to other areas. Consequently, 
the population of the South increased by only one- 
fifth from 1940 to 1955. 

The population of the North Central region 
during this period also increased by about one- 
fifth. This change resulted from a rise of about 
25 percent in the Great Lakes States, and an in- 
crease of only 10 percent in the Great Plains 
States. Although the natural rates of population 
growth were about equal in these two geographic 
divisions, the Great Lakes States gained migrants 
while the Great Plains States lost them. 

In the Northeastern region, both the New Eng- 
land and Middle Atlantic States had similar 
patterns of population growth. With very little 
change as a result of migration and with the 
lowest natural rate of increase in the country, this 
region had only a 16-percent population rise. 

In the main, the recent shifts of population 
have continued the long-run trends in population 
movement in the United States. During World 


War II, however, these movements were greatly 
accelerated, as workers and their families poured 
into the coastal shipbuilding and aircraft centers 
and into the war production areas of Michigan, 
Ohio, and other industrial States. Most of the 
migrants stayed on after the war ended. In fact, 
the flow of population into many of these areas 
has continued at a high rate in the postwar period. 

Closely related to the geographic patterns in 
population growth are the regional variations in 
labor force growth. Between 1940 and 1955, the 
civilian labor force of the Nation as a whole in- 
creased by 18 percent. In the West, the civilian 
work force grew by 55 percent, reflecting mainly 
the large influx of migrants. On the other hand, 
in the South, where considerable net-outmigration 
occurred, the labor force increased by only 10 per- 
cent. There was a 13-percent increase in the 
Northeastern region and a 20-percent increase in 
the North Central region. 

These data indicate that a significant proportion 
of young people growing up and going to school 
in a given area move to other areas some time after 
they reach working age. In helping young people 
make vocational plans, it is necessary to be aware 
of occupational trends throughout the Nation as 
well as in their own localities. 


Industrial and Occupational Trends 


Recent Employment Trends 


Young people in high schools and colleges today 
have lived most of their lives through 15 years in 
which employment opportunities have generally 
been good. Things have not always been this way, 
and a brief review of recent economic history will 
help young people to gain proper perspective. 

Trends in employment are shown in chart 6, 
which extends from 1929 through the depression 
of the thirties, World War II, and the postwar 
period. In the top line is seen the gradual growth 
of the labor force and rapid increase during the 
war as students, women, and older workers re- 
sponded to the manpower needs of the Armed 
Forces and civilian industry. 
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The severe drop in employment in nonfarm in- 
dustries that marked the onset of the depression— 
from 37 million in 1929 to a little less than 29 
million in 1933—is also shown. As a result of the 
drop in employment and the growth of the labor 
force, the number of unemployed increased from 
about 114% million in 1929 to nearly 13 million in 
1933. 

Those in school today do not remember the de- 
pression years; their attitudes are influenced more 
by the conditions of relative prosperity since 1940. 
Yet the thinking of their parents, of their, teach- 
ers, of the employers for whom they may work, 
of the unions they may join, and of the leaders in 


"W, 
er Ye, 
A Ca Litrary “ 


4\ 
3 | 
Hi > $| 
; aoe), 


22 OCCUPATIONAL OUTLOOK HANDBOOK 


public life, is still strongly affected by the ex- 
periences of the thirties. It will help in under- 
standing much of the information on occupations 
contained in the Handbook if one has a realization 
of the difficulties of those years. 

Among the general effects of the depression dec- 
ade upon occupations and employment were these: 

1. Young people particularly found it difficult 
to get jobs. The rate of unemployment was high 
among them, despite the fact that many continued 
in school and were not classified as unemployed. 
Older workers also found it difficult to get jobs. 

2. Employers, faced with many job applicants 
and the necessity to save money by having only 
the most efficient workers, raised their hiring 
standards. The best trained or experienced 
workers got the jobs. This hastened a long-term 
trend toward a preference for applicants with 
more education. 

3. People got jobs where they could, and so 
there was a great deal of occupational shifting 
down the scale of skills. Many a professionally 
trained and experienced worker took a clerical, 

sales, or semiskilled job. Many a craftsman 
worked in semiskilled or laborer jobs. Their 
skills grew rusty from disuse. 

4, To preserve the employment security of their 
members, and to prevent poorly trained people 
from entering their fields, some unions and pro- 
fessional societies took action to tighten up en- 
trance requirements. Often this went hand in 
hand with the improvement of training. In the 
professional fields, particularly, such action rep- 
resented the continuation of a long-term trend 
toward raising the standards of education and 
training. 

5. Earnings, of course, dropped in nearly every 
field of work. 

6. In an effort to spread the available work 
among as many people as possible, the workweek 
was shortened in many industries. 

A slow recovery began in 1936, temporarily set 
back by a recession toward the end of 1937. By 
1939, the year the war began in Europe, nonfarm 
employment had increased by 714 million from the 
low in 1933, but was still a million below its 
average in 1929. However, unemployment had 

been reduced by only 314 million from the peak 


of nearly 13 million, since the labor force had 
continued to grow. 


Changes During and Since World War II 


The recovery was accelerated by the expanded 
production for World War II. In a 5-year 
period, 20 million additional people were taken 
into military service and war-supporting indus- 
try. Nonfarm employment rose rapidly from 
36 million in 1939 to 45 million in 1944. The 
Armed Forces, which had averaged about 300,000 
throughout the decade of the thirties, added 11 
million more men and women within 4 years. As 
a result, the number of unemployed dropped from 
914 million in 1939 to about two-thirds of a 
million in 1944—most of these being workers 
temporarily between jobs—and millions of addi- 
tional people entered the labor force. 

Hiring standards which had been stiffened dur- 
ing the depression were relaxed. Skilled jobs 
which had required a long period of training were 
broken down so that the work could be done by 
a number of quickly trained workers, often under 
the supervision of a skilled worker. Young peo- 
ple found it easy to get jobs. Older workers 
postponed their retirement because their skills 
were needed in industry and they could earn good 
pay. Women whose children could do without 
their care came into the labor market. 

The period since the war has been one of gen- 
erally good business conditions and high employ- 
ment levels interrupted by only two temporary 
recessions—in 1949 and 1954. 

Immediately after the war, workers who were 
no longer needed for munitions production were 
hired by other industries. A heavy demand for 
the products that had not been available during 
the war, such as new houses, automobiles, and 
washing machines, stimulated industry to invest 
over $20 billion a year in plants and equipment, 
and to hire more and more workers. At the end 
of 1948, with the Armed Forces reduced from over 
11 million to less than 2 million, nearly 60 million 
people were employed, only 2 million unemployed. 

By 1949, some of the backlog of consumer de- 
mand had been worked through. Employment 
decreased by about 700,000. Since the total labor 
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CHART 6 


LABOR FORCE, EMPLOYMENT, AND UNEMPLOYMENT 
ANNUAL AVERAGES, 1929-56 
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force was rising because of population growth, 
the number of unemployed persons increased to 
an average of 3.4 million in 1949—the highest for 
any year since 1941. 

A new upturn in business activity and employ- 
ment began in early 1950, however. Gains were 
accelerated in the middle of the year, owing to 
the outbreak of hostilities in Korea and plans for 
expanded defense production. Employment con- 
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tinued to increase and unemployment to decrease 
until the latter part of 1953. At the close of the 
Korean conflict, as business activity fell off from 
these record levels, average employment dropped 
by 1 million between 1953 and 1954. Unemploy- 
ment doubled in this period averaging 3.2 million 
for 1954. 

In 1955, the economy recovered rapidly from 
the 1954 downturn. A substantial job expansion 
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took place in the latter half of the year and in 
1956, when average employment reached 65 mil- 
lion and unemployment was down to 244 million. 

Thus, in the 11 postwar years, the economy ad- 
vanced rapidly and the number of jobs rose to 
new highs. In the two economic setbacks we did 
have, employment dropped by only a million or 
less, in contrast to the 9 million drop in the 1930's. 


Industrial Trends 


The growth of the Nation’s work force in recent 
years has been accompanied by marked changes 
in the industrial distribution of employment. 
Many powerful forces have contributed to these 
changes. In the past three decades our country 
has experienced periods of depression and pros- 
perity and war and peace. Technological de- 
velopments have been revolutionary. Products 
and industries which were once of outstanding 
importance are now in decline, and other products 
and industries have moved into leading positions. 
For example, the television, aircraft, and atomic 
energy industries, to mention only a few, now play 
a part in our economy which it would have been 
impossible to foresee only a few years ago. It is 
thus of obvious importance to persons planning 
careers to be aware of the trends in various indus- 
tries, as well as of the substantial past and antici- 
pated growth of the labor force as a whole. 


Shift From Farm to Nonfarm Employment 


One of the most impressive long-term trends 
in our national economy is the increasing pre- 
dominance of nonagricultural as compared with 
agricultural employment. In 1870, more than 
half the people who worked for a living were 
employed in agriculture. The United States was 
mainly a country of farmers; its ways of living 
and habits of thinking were influenced by this 
fact. Indeed, today, in any group of students in 
a city school, there will very likely be some whose 
grandparents or parents lived and worked on 
farms. 

The significant change that occurred since 
1870—the rapid growth of industry, commerce, 
and other nonfarming employment—is shown in 
chart 7. The number of nonfarm workers grew 
from 6 million in 1870 to 52 million in 1950, while 
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the number of farmers and farm workers in- 
creased from about 7 million in 1870 to a peak of 
1114 million around 1910, and since then actually 
declined to about 7 million in 1950, the same level 
as 1870. Farm employment continued to decrease 
between 1950 and 1955—although the decline 
appears to be slowing down. 

On any farm today, one can see some of the rea- 
sons why this happened. The farmer has ma- 
chinery which makes it possible for him to 
cultivate many more acres than could the farmer 
years ago. With tractor and trucks both on the 
farm and in the city, much less feed is needed for 
horses and mules. Millions of acres that once 
grew feed for work stock are now devoted to 
food crops or to feed for cattle, hogs, and poul- 
try. Moreover, farmers get more production out 
of their farms as a result of improved scientific 
methods, including the use of more fertilizer, 
better seed, and improved breeds of livestock. By 
1950, the average farmer produced nearly twice as 
much as did the average farmer just before World 
War I. 
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With these improvements in farming and with 
improvements in storage and transportation of 
food—canning, refrigeration, freezing and ware- 
housing, for example—the American farmer is 
able to provide food and other farm products for 
more and more people. This makes it possible for 
some of the young people who grow up on farms 
to take advantage of opportunities in industry. 


Shift From Manufacturing to Service Industries 


Mainly because of the decline in the number of 
people engaged in farming, employment in the 
goods-producing sectors has not increased as much 
as employment in the service-producing sectors of 
the American economy. In this comparison, the 
goods-producing segment of the economy includes 
all wage and salary employees in the extractive 
industries (coal, oil, gas, lead, zine, etc.) , construc- 
tion (the building of homes, highways, factories, 
and offices), manufacturing industries (steel, 
clothing, machinery, autos, chemicals, etc.), and 
all persons working in agriculture (feed, food, 
and fibers). These industries turn out all of the 
goods we produce. The service-producing seg- 
ment here includes all wage and salary workers 
in activities which involve buying, selling, finan- 
cing, transporting, communicating, servicing, 
teaching, ete. 

Chart 8 illustrates the growing importance of 
the service industries. In 1919, annual average 
employment was 14 million in the service indus- 
tries and 26 million in the goods industries. By 
1955, there were nearly 30 million persons em- 
ployed in the service sector, 2 million more than 
the 28 million employed in the goods sector. 

The fact the more workers are now engaged in 
the production of services than of goods is an 
important milestone in the evolution of the stand- 
ard of living in the United States. In the first 
50 years of the 20th century, the gross national 
product per capita (adjusted for price change) 
has doubled. This has been achieved with a labor 
force which, as a percentage of the population, 
has remained practically unchanged between 1900 
and 1950 and with a labor force working far 
fewer hours now than at the turn of the century. 
At the same time, young people have been afforded 
more time for education, older people more time 
for retirement, and the population as a whole more 
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time for recreation and leisure. This tremendous 
gain in output (much of which is reflected in our 
standard of living) has been attained mostly 
through major advances in technology which have 
been particularly dramatic in agriculture and 
manufacturing. These advances have made pos- 
sible the enormous increase in the production of 
goods with comparatively modest employment in- 
creases and the employment of significantly in- 
creasing numbers of workers in the service 
industries. i 

While employment in the nonfarm sector has 
about doubled in the past four decades, its indus- 
trial composition during this period of rapid 
growth has remained fairly stable. In most years, 
manufacturing has accounted for about one-third 
of all nonfarm workers and trade for about one- 
fifth. The relative importance of employment in 
finance has also shown little change. There have 
been decreases in the proportions of workers en- 
gaged in mining and transportation and increases 
in the proportions working in government and 
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CHART 9 


MAJOR OCCUPATIONAL:GROUPS OF EMPLOYED PERSONS 
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service industries. The proportion of construc- 
tion workers has fluctuated from year to year 
depending on business conditions. 


Goods-Producing Industries 


Manufacturing. Manufacturing industries em- 
ploy the largest number of people and offer jobs 
to many different kinds of workers: the unskilled 
laborer, the machinist, the engineer, the stenog- 
rapher, the production manager, and—more than 
any other type of worker—the operative, or semi- 
skilled worker (chart 9). Nearly half of all em- 
ployees of manufacturing industries in 1950 were 
operatives. 

The number of jobs in manufacturing rises 
sharply when general business conditions are good 
and falls more than in most other industries 
during depressions. Manufacturing employment 
fell from about 10% million in 1929 to 634 mil- 
lion in 1932, but recovered gradually to 10 mil- 
lion by 1939. This was followed by a very sharp 
increase to 1714 million by the peak war year of 
1943. Manufacturing employment accounted for 
as much as 41 percent of all nonfarm jobs during 
World War II and as little as 29 percent in 1932. 
Aside from these abnormal periods, however, 
manufacturing has usually accounted for about 1 
out of every 3 nonfarm jobs. 

Although manufacturing employment in 1955 
was still somewhat below the wartime peak, it 
appears that underlying its fluctuations there has 
been a slowly rising trend since World War II. 
Industrial production has expanded greatly in 
these years, but this has been achieved with a rela- 
tively small increase in employment because of the 
tremendous rise in output per man-hour. The 
likelihood is that this situation will persist during 
the next few decades—that there will be a moder- 
ate continued growth in manufacturing employ- 
ment but even greater gains in production, made 
possible by further technological advances and a 
consequent rise in productivity. However, as in 
the past, there will be varying trends in employ- 
ment and productivity in different manufacturing 
industries. 

There has been a major employment shift in 
manufacturing from nondurables (food, to- 
bacco, textiles, etc.) to the durable-goods in- 
dustries (automobiles, machinery, etc.). Em- 
ployment in the hard-goods industries more than 
doubled between 1939 and 1955, whereas employ- 
ment in the soft goods industries rose by only 30 
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percent. In 1939, about 55 percent of all manu- 
facturing employees were in nondurable goods in- 
dustries; by 1955, only 42 percent were in these 
industries—7 million as compared to 91% million 
in durables. 

Increased productivity also made possible the 
employment of proportionately fewer factory 
workers in the production of such necessities as 
food and clothing. Thus, textiles, apparel, and 
food in the nondurable goods group employed less 
than 1 out of every 4 factory workers in 1955 as 
against 1 out of 3 in 1939. In the textile indus- 
try, which in 1939 was numerically the most im- 
portant employer in manufacturing, employment 
declined in absolute numbers as well as relative 
to all manufacturing employment. Among the 
nondurable goods industries only chemicals— 
which is closely related to durable-goods produc- 
tion—grew as fast as the average for all durable- 
goods industries. 

Most of the employment increase in the hard- 
goods industries was concentrated in machinery, 
electrical machinery, and transportation equip- 
ment (mainly motor vehicles and aircraft). 
These industries employed more than 1 out of 
every 4 factory workers in 1955 as compared with 
1 out of 6 in 1939. 

The major manufacturing industries and their 
relative importance as a source of employment 
are shown in chart 10. 


Mining. This industry division is the only 
major one showing a decrease in employment since 
1919 (chart 11). While nonfarm employment 
increased almost 85 percent since 1919, employ- 
ment in mining declined by one-third. This de- 
cline, persistent over the past 35 years, reduced 
mining employment as a proportion of nonagri- 
cultural employment from a little over 4 percent 
to 1.5 percent. 

The overall decrease in mining employment 
masked a series of divergent trends in employ- 
ment among the individual mining industries. 
Between 1939 and 1955, employment declined 62 
percent in anthracite mining, 44 percent in bi- 
tuminous coal mining and 2 percent in metal 
mining. Over the same period, there were in- 
creases of 65 percent in petroleum and natural 
gas production and 41 percent in nonmetallic 
mining and quarrying. 


Construction. When general business conditions 
are good people buy new homes and industry in- 
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CHART 10 
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vests in new plants; in bad times, families and 
business firms put off spending that can be post- 
poned. For this reason, employment in the con- 
struction industry has fluctuated greatly over the 
years. It dropped by almost 50 percent between 
1929 and 1933, expanded sharply in the early 
years of World War II as defense plants and 
army camps were built, then dropped because of 
wartime shortages of materials and labor. After 
the war, employment in this industry showed a 
relatively steady growth until 1951 and then re- 
mained high at 2.6 million between 1951 and 1954. 
In 1955, it reached 2.8 million, at which time there 
were about 234 times as many construction em- 
ployees as in 1919. 


Agriculture. Farming is still one of the largest 
fields of employment although it has declined for 
several decades (chart 7). There are sharp sea- 
sonal fluctuations in the number of farm workers. 
The number of persons whose major activity is 
farm work varies from 5 million in the winter 
to about 8 million during the summer and early 
fall when large numbers of additional family 
members and hired help work on the farms. 
Many of those who work during the peak season 


are students and housewives during the rest of 
the year. 


Service-Producing Industries 


Trade. The number of employees in retail and 
wholesale trade is exceeded only by the number 
in manufacturing. In 1955, employment aver- 
aged 10.8 million. In addition, there were about 
21% million proprietors. Salesmen and sales- 
women constitute the largest groups of employees 
in trade, but there are also large numbers of 
clerical workers, truck drivers, delivery men, and 
building service workers, such as elevator opera- 
tors and porters (chart 9). 

Employment in trade more than doubled be- 
tween 1919 and 1955. Though employment in 
trade fell sharply at the beginning of the depres- 
sion, it recovered quickly. By 1939, it was 
actually above where it was in 1929. The number 
of employees in trade decreased slightly during 
the war but has since increased sharply. 


Service. Service industries in 1955 employed al- 
most 6 million people in such diverse fields as 
automobile and other repair shops, laundries, 
cleaning and dyeing establishments, hotels, bar- 
ber shops, theaters, motion-picture production, 
advertising, and many other categories not com- 
monly thought of as in the service field. Be- 
tween 1919 and 1955, employment in these in- 
dustries almost tripled—the greatest percentage 
increase of any industry group in this period. 
Though the long-term upward trend was in- 
terrupted for a time during the depression, serv- 
ice industries had more employees in 1939 than 
in 1929. Service employment growth slowed 
down again during the war. However, it has 
climbed strongly and steadily since then. 


Government. Government employment—local, 
State, and Federal—was 6.9 million in 1955. 
More than two-thirds of the workers were in 
local and State governments, employed in such 
occupations as teacher, nurse, engineer, typist, 
and policeman. In shipyards, arsenals, and 
printing plants, the Federal Government employs 
many workers in industrial occupations. Al- 
though people often think of the clerical worker 
as the typical government worker, only a fifth of 
government workers were in this category in 
1955. One of the largest Federal occupations is 
that of mail carrier. 
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CHART 11 


EMPLOYEES IN NONAGRICULTURAL ESTABLISHMENTS 
BY INDUSTRY DIVISION, 1919-55 
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Government employment, following the pat- 
tern of service industries, was 244 times greater in 
1955 than in 1919. It dropped back only slightly 
from 1931 to 1933, increased during the balance 
of the depression, and rose very sharply during 
the war. Following a decline immediately after 
World War II, it has increased every year since 
1947, mainly in State and local governments. 
Much of the rise in government employment is ac- 
counted for by the government’s providing in- 
creased services through the schools, public 
health and sanitation, welfare work, and similar 
fields. A. larger defense establishment, services 
to veterans, and a growing amount of research has 
increased the number of Government employees. 

In addition to the civilians employed by the 
Federal Government, there were 3 million men in 
the armed services in 1955. The Armed Forces 
use men and women in hundreds of different oc- 
cupations, such as machinist, airplane mechanic, 
and electrician, and give courses of training in 
these and many other fields. 


Finance, Insurance, and Real Estate. ‘The most 
common occupations in this field are clerical. 
There are also a large number of sales personnel. 
A high proportion—nearly half—of the persons 
employed in this industry are women. A great 
number of these have clerical jobs in insurance 
companies and banks. Many of the men are em- 
ployed as insurance and real estate agents. 

Employment in this industry more than 
doubled from 1919 to 1955. This long-term up- 
ward trend was interrupted twice—once by the 
depression and once by World War II. From 
1945 to 1955, employment in finance increased by 
more than half with greater activity in building 
and real estate, increasing purchases of insurance 
and stocks and bonds, and expanded use of bank- 
ing facilities. 


Transportation, Communications, and Public 
Utilities. In the transportation, communication, 
and public utility industries, major sources of 
employment are the railroads, trucking com- 
panies, bus and transit lines, telephone and elec- 
tric power companies, and the merchant marine. 
Airlines and radio and television broadcasting 
are smaller fields, but seem to be of considerable 
interest. to young people. The whole group of 
industries employed 4 million workers in 1955, 
of whom two-thirds were in transportation. Many 


different occupations are included, such as loco- 
motive engineer, truck driver, telephone operator, 
musician, engineer, seaman, ticket agent, and 
Pullman porter. The great majority of the work- 
ers are men. Most of the women employed in 
these industries are clerical workers. 

Employment in these industries was nearly 4 
million during most of the 1920’s—was about a 
million less during the depression years—and has 
since remained in the vicinity of 4 million. In 
fact, there is practically no difference between the 
employment figures of 1920 and 1955. Since total 
nonagricultural employment increased consider- 
ably during this period, the proportion employed 
in transportation, communication, and public 
utilities declined by nearly one half. 

While employment in this division has re- 
mained fairly constant, there have been very 
large increases in freight carried, telephones in 
use, and output of electricity as a result of greater 
productivity. There have also been shifts in the 
importance of the different industries within ihe 
group. Thus, employment on interstate railroils, 
still the biggest component of the transportation 
field, fell almost 25 percent from 1947 to 1955; 
employment in buslines and local railways 
dropped 35 percent. The increases, as expected, 
came in the newer modes of transportation—al- 
most 40 percent each in trucking and warehousing 
and in air transportation. 


Geographic Changes in Industry 


Nonagricultural employment in the United 
States rose from 30 million in 1939 to 50 million 
in 1955—a rise of about 65 percent compared with 
a rise of 25 percent in the population. Employ- 
ment in each of the States also increased during 
this period but there was a very great variation 
among them in rate of growth. The States in 
the West, Southwest, Gulf, and South Atlantic 
regions led the Nation in the rate of growth 
(chart 12). Many of these States experienced 
huge expansions in the number of nonagricul- 
tural jobs. California and Texas together, more 
than doubled their enployment—from 2.9 million 
in 1939 to 6.3 million in 1955. 

The New England and Middle Atlantic regions 
showed the lowest rates of increase from 1939 to 
1955. States in these regions experienced em- 
ployment gains substantially below the national 
average, except Connecticut where the employ- 
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CHART 12 
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ment rise almost equalled the national rate. Con- 
necticut expanded its employment considerably 
in the fields of finance and insurance, trade, and 
service, and maintained its concentration of 
metalworking. Five of the six States with the 
smallest increases are in the New England region. 

The interior regions—the East North Central 
(Great Lakes States) and the West North Central 
(Great Plains States)—made employment gains 
at approximately the national average rate. In 
these two regions, the States which exceeded the 


national average included Kansas with major new 


production capacity for aircraft manufacturing 
and such States as Ohio, Indiana, and Michigan, 
with metalworking facilities, 

One of the most interesting and significant de- 
velopments during this period has been the pass- 
ing of the Middle Atlantic region (New York, 
New Jersey, and Pennsylvania) from its long 
time preeminence. In 1939, this region accounted 


NATIONAL AVERAGE 64.0% 


for the largest portion of employment in each 
of the eight major industry divisions. By 1955, 
however, the region had already lost its leader- 
ship in three of the divisions (mining, construc- 
tion, and manufacturing) and had almost lost the 
lead in trade. The growing importance of petro- 
leum and gas put the West South Central States 
(Arkansas, Louisiana, Oklahoma, and Texas) 
ahead in the field of mining. The East North 
Central region had taken over the lead in con- 
struction and manufacturing and had nearly as 
much employment in trade as the Middle Atlantic 
States. 

The Great Lakes States were, in 1955, less than 
1 percentage point behind the Middle Atlantic 
region in the proportion of nonagricultural jobs, 
and may soon take the lead. The major factor 
in this development seems to be the shift in manu- 
facturing jobs. During the war, the Great Lakes 
States overtook the Middle Atlantic in percentage 
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of all manufacturing jobs. This lead has been 
extended since then. In 1955, the Great Lakes 
States had 29 percent of all manufacturing jobs 
compared to 25 percent for the Middle Atlantic 
States. 

Geographical shifts in nonagricultural employ- 
ment can be explained in large part by different 
rates of industry growth, particularly in manu- 
facturing. Sharp gains in manufacturing in the 
West. and South since 1939—especially in Cali- 
fornia and Texas—were the main cause of the 
increased proportion of nonagricultural employ- 
ment in these areas. The emergence of the Great 
Lakes States as the country’s leading manufac- 
turing area was the major cause for this region 
being the only one outside of the South and West 
to maintain its share of the Nation’s nonagricul- 
tural workers. 

The construction industry, where employment 
had decreased very sharply during the depression, 
showed the greatest relative employment increase, 
about twice the percentage for manufacturing. 
Construction accounted for a larger share of non- 
agricultural workers in 1955 than in 1939 in 45 
of the 48 States. The greatest percentage in- 
creases in construction were in the Pacific, Moun- 
tain, and Great Lakes States. In 1939, California 
had only half as many employees in this industry 
as did New York, but in 1955, California out- 
ranked New York in construction employment. 

Although employment in mining declined be- 
tween 1939 and 1955 for the Nation as a whole, 
there were large increases in the petroleum-and 
gas-producing areas of Louisiana, Oklahoma, and 
Texas, These were not large enough to offset very 
sharp drops in important coal-mining States, such 
as Pennsylvania, Kentucky, Alabama, and West 
Virginia, and in metal-mining States, such as 
Neévada. 

The greatest gains in trade, service, finance, and 
government were consistently in the South and 
West, and accounted for much of the increased 
proportion of nonagricultural jobs in these areas. 
Florida’s great popularity as a resort center, 
the expansion of trade around large military bases 
in many of the southern and western States, and 
the emergence of Dallas and Los Angeles as major 

style centers, illustrate some of the factors which 
generated the employment in trade in these re- 


gions. In finance, insurance, and real estate, 


Houston, Los Angeles, and San Francisco were 
among the cities showing the largest increases. 
Employment in the service industries had the 
sharpest gains throughout most of the South and 
West, particularly in Texas, and all of the Moun- 
tain and Pacific States. Government employment 
almost doubled in the South Atlantic, West South 
Central, and Mountain States and increased 
nearly 214 times in the Pacific States. 

Between 1939 and 1955, transportation (includ- 
ing communication and public utilities) showed 
the smallest employment increase of any major in- 
dustry, except mining. In fact, in 44 of 48 States 
the proportion of the nonagricultural workers in 
transportation declined. Even in most of the 
South and West, where transportation had greater 
employment increments than elsewhere, it grew 
more slowly than other industries. 

Despite these significant shifts in the location 
of industry—generally to the South and West— 
it is important to note that the basic geographic 
structure of American industry is still very much 
like it was some 15 years ago. The concentration 
of industry and commerce, job opportunities, 
manpower requirements, and labor supply re- 
mains to a significant extent in the regions and 
States where it had been more than a decade ago. 

The geographical distribution of manufactur- 
ing employment provides an illustration of this 
point. As already indicated, the geographical 
differentials in rates of growth of manufacturing 
have been significant. Manufacturing jobs in 
California increased almost 185 percent between 
1939 and 1955, in contrast to only a 20-percent 
rise in Massachusetts. Nevertheless, 1 out of 
every 3 factory jobs in the Nation is still found 
in the 9 States comprising the New England and 
Middle Atlantic regions. Despite some very im- 
portant geographic shifts, the first 15 States in 
size of manufacturing employment in 1939 were 
exactly the same 15 States in 1955. 

In other industries, similar concentrations re- 
main. The geographic area comprising the New 
England, Middle Atlantic, Great Lakes, and 
Great Plains States still employs about 6 out of 10 
of the Nation’s workers in trade, finance, service, 
and transportation, and over half of those in con- 
struction and government. Only in the case of 
mining does the combined South and West lead— 
with 7 out of 10 workers. 
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Occupational Trends 


The occupational picture in chart 13 shows the 
broad areas of work in which people are engaged. 
It can be seen that more workers are employed in 
the semiskilled group, including occupations such 
as factory machine operators and truckdrivers, 
than in any other major occupation group. Cleri- 
cal workers make up the second largest group, and 
the skilled craftsmen and foremen group is the 
third largest. The clerical and service groups are 
the only major groups which employ more women 
than men. 

The white-collar group of occupations, includ- 
ing the administrative, professional and semipro- 
fessional, clerical, and sales workers groups, ac- 
counted for about 39 percent of the workers 
employed in the Nation in July 1956. Among the 


CHART 13 


white-collar occupation groups, the clerical group 
is the largest employment field for women and the 
administrative field provides the largest number 
of jobs for men. 

The principal occupations within each major 
group shown in chart 14 will be covered in later 
sections of this Handbook, together with the 
trends in the major groups. This section will 
summarize data on long-term trends in the dis- 
tribution of workers among the various socio- 
economic occupational groups. 

During the 40-year period from 1910 to 1950, 
broadly significant changes were taking place in 
the occupational composition of the labor force 
(chart 14). One of the most notable changes was 
the sharp decline in the proportion of farm work- 
ers. Farm owners and tenants decreased from 
16.5 percent of the work force in 1910 to 7.3 per- 
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CHART 14 


OCCUPATIONAL TRENDS, 1910-50 
Percent of Total Workers Engaged in Each Field 
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cent in 1950, The proportion of farm laborers de- 
creased even more, from 14.5 percent in 1910 to 
4.5 percent in 1950. These declines stemmed from 
the technological revolution in farming which 
made possible a steady increase in output of farm 
products with a declining number of farm work- 
ers. Nonfarm laborers were the only other group 
which declined over the entire 40-year period— 
from 14.7 percent of the work force in 1910 to 7.6 
percent in 1950. Increasing mechanization in 
many nonagricultural industries was undoubtedly 
the chief factor underlying this decline. Along 
with future technological progress, we may expect 
a continuing downward trend in the proportions 
of farm workers and nonfarm laborers. 

The proportion of skilled workers decreased 
from 13.5 percent in 1920 to 11.7 percent in 1940, 
but then rose in 1950 to 13.6 percent—about the 
same as the previous high in 1920. The growth 
in the proportion of skilled workers between 1940 
and 1950 was caused primarily by increases in 
three groups of skilled occupations: skilled con- 
struction trades, mechanics and repairmen, and 
foremen. 

Recent technological advances, popularly known 
as automation, are expected to require additional 
numbers of skilled workers for the design, produc- 
tion, installation, and maintenance of new auto- 
matic machinery. Additional skilled mechanics 
and repairmen will also undoubtedly be needed to 
repair the growing amount of complex mechani- 
cal equipment, such as automobiles, television, and 
household appliances, being used by American 
consumers. 

Under the classification systems used in chart 
14, the service workers group includes only such 
occupations as household workers, restaurant 
cooks and waiters, and janitors. This group grew 
in proportion from 6.8 percent of total workers 
in 1910 to 8.0 percent in 1940 but decreased in rela- 
tive importance by 1950 to 7.2 percent. The de- 
cline in this socioeconomic group between 1940 
and 1950 was caused by the decline in numbers of 
private household workers. Assuming that the 
country continues to have full or nearly full em- 
ployment, it appears likely that the proportion of 
household workers will continue to decline. 
Workers in household jobs can moye more easily 


to other fields of work in periods of full employ- 
ment. On the other hand, employment in restau- 
rants and some other service occupations will 
probably rise. 

All the other occupational fields shown in chart 
14 have gained steadily in relative importance 
since 1910. Semiskilled workers increased from 
14.7 percent of total workers in 1910 to 22.8 per- 
cent in 1950. This rise was effected partly by the 
trend toward increasing mechanization in many 
manufacturing industries and partly by the rapid 
growth of the service industries, which employ 
large numbers of workers in this group. The in- 
troduction of automation may tend, in coming 
decades, to reduce slowly the proportion of work- 
ers in semiskilled occupations in the manufactur- 
ing industries. However, the number of semi- 
skilled workers in the expanding service indus- 
tries is expected to continue to grow. 

Clerical and kindred workers, including sales- 
people, are the group which grew most rapidly 
between 1910 and 1950—from 10.2 to 21 percent 
of all workers. In the future, the introduction of 
automatic office machines may tend to reduce the 
number of routine clerical jobs in industries such 
as insurance, which employ many clerical workers. 
However, changes are expected to be slow and 
moderate, and in the clerical and sales group as a 
whole, offsetting growth is expected. 

Professional persons as a group increased be- 
tween 1910 and 1950 from 4.4 percent to 7.3 per- 
cent of all workers. Over the 40-year period, this 
group grew in relative importance more than any 
other group except the clerical and sales occupa- 
tions. Future technological progress will un- 
doubtedly tend to create increased demand for en- 
gineers and other technical workers. Our in- 
creasing population—and especially the growing 
numbers of old and young people—is creating and 
will continue to create a growing need for doctors 
and other health service personnel, and for teach- 
ers. Industry is using more and more accountants 
and other professionally trained persons in admin- 
istrative positions. Growing numbers of people 
trained in the social sciences and human relations 
will also be needed. Thus, the relative impor- 
tance of the professional group may be expected to 
continue to increase. 


Earnings From Work 


The purpose of this chapter is to throw some 
light on the complicated subject of wages, salaries, 
and other forms of labor income in the United 
States. It is partly designed to suggest the range 
of earnings that young people entering the labor 
market can expect to receive in the immediate 
future. It is calculated also to point to certain 
long-run trends in earnings that may have a bear- 
ing on job decisions. 


Earnings and Occupational Choice 


In the process of occupational choice, a crucial 
consideration clearly relates to the earnings or 
income that a job affords. In addition to money 
income, however, there are other factors that need 
to be taken into account in evaluating alternative 
types of employment. Jobs within the range of 
an individual’s abilities, interests, and training 
will frequently differ in a host of characteristics. 
Some yield more of what economists call “psychic 
income” than others. In some fashion, a balance 
must often be struck between money and psychic 
income in making job choices, 

The term psychic income may not be familiar, 
but the concept is important and can be readily 
illustrated. For example, an individual may place 
a comparatively high value on leisure; partly for 
this reason, he may decide on a college teaching 
career, although other jobs within his field of 
choice may offer greater money income. Another 
individual may choose a routine job in the air-con- 
ditioned comfort of a modern office rather than a 
manual job offering higher earnings. The desire 
to be one’s own boss or to work at one’s own pace 
undoubtedly explains many of the small enter- 
prises that exist precariously in our towns and 
cities; the proprietors, in many instances, could 
make higher incomes if they were willing to be- 
come the employees of others. 

In substance, jobs may differ with respect to 
such factors as the physical conditions under 
which they are performed, the extent and type of 
supervision required, the opportunity afforded for 
initiative and individual recognition, the public 
esteem in which they are held, the personal associa- 
tions they foster, and the amount of leisure they 
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provide. Where choice between two or more jobs 
is possible, these “noneconomic” factors should be 
carefully considered. A job is more than a means 
to a living; it helps materially to shape an indi- 
vidual’s pattern of life. 

It is appropriate, however, that prospective 
money earnings should be given great weight in 
occupational choice. The income that a job yields 
will largely determine the level of well-being that 
an individual and his family can enjoy. It is 
plainly important that levels of living be sufti- 
ciently high to sustain health and efficiency and to 
provide for the education and training of children. 
Beyond this, there are many satisfactions, both 
material and cultural, that require income for their 
realization. 


Wage Rates, Earnings, and Supplementary Benefits 


Earnings arise out of the production of goods 
(clothing, radios) or services (haircuts, legal ad- 
vice). They are payments to individuals for 
physical or mental effort directed toward the satis- 
faction of human wants. They measure, at least 
in a rough way, the contributions that individuals 
make to production. It follows generally that 
earnings, on the average, will tend to be high when 
output (in the sense of production per man) is 
high. 


Rates of Pay. The productive services (work) 
that individuals perform carry prices, These 
prices are expressed in various ways, but they can 
all be reduced to payments for a unit of time or 
a unit of output. For example, a machinist in a 
metalworking plant in Chicago may be paid $2.35 
an hour. An experienced accounting clerk in a 
Chicago office may be paid a salary of $85 a week. 
These are examples of time rates of wages or 
salaries. Time rates for manual workers are 
typically set by the hour; for office, supervisory, 
and professional workers by the week, month, or 
year. 

The other basic type of rate is expressed in 
terms of a unit of output. For instance, a worker 
may receive 5 cents per piece for machining a 
small metal part. An employee of an automobile 
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service station may be paid 85 cents for washing 
a car. A television or furniture salesman may be 
paid a commission (perhaps 5 percent) based on 
the value of the goods he sells. These are all 
forms of incentive rates. Earnings, in these cases, 
depend directly on output. It is useful for many 
purposes to compute an “earned rate”—that is, a 
rate related to time—for workers paid on an in- 
centive basis. The earned rate is obtained by di- 
viding earnings (excluding premium pay, if any) 
by hours worked during a pay period. Thus, if 
our service station employee washed 55 cars at 85 
cents per car during a 40-hour period, thereby 
earning $46.75, his earned rate per hour would be 
$1.17 ($46.75 divided by 40). 

Aside from the question of the duration of em- 
ployment, the wage rate is the most important ele- 
ment in earnings. A young person considering an 
occupational choice will want first to find out as 
definitely as possible what the basic rate of pay is. 
No particular difficulties are presented in the case 
of time rates. For jobs paid by the piece, it will 
be necessary to determine as closely as possible the 
expected “earned rate” for the occupation in the 
firm. This information will generally be fur- 
nished by a prospective employer. Time-rated 
occupations in particular may carry an entrance 
rate, with progression to the full job rate depend- 
ing on length of service, performance on the job, 
or both, Piece or other types of incentive rates 
may be combined with some sort of minimum earn- 
ings guaranty. 


Wage Rates and Earnings. The earnings that 
a given wage or salary rate will yield depend 
largely on the amount of employment that can be 
obtained at the rate. A comparatively high rate 
per hour or per week does not necessarily mean 
correspondingly high earnings over a year. The 
relatively high hourly or daily rates for manual 
work found in some types of employment, such as 
building construction or longshoring, are due in 
part to the fact that annual earnings are pulled 
down by part-time work. Some industries, such 
as clothing manufacturing, offer much more em- 
ployment at some periods of the year than at 
others. The earnings of independent profes- 
sional workers, such as doctors, dentists, and law- 
yers, whose fees are essentially piece rates, clearly 
are affected by the volume of work they secure. 
The wide range of earnings among lawyers, for 
example, reflects not only differences in rates 


(fees) but perhaps more importantly differences 
in quantity of work (number and type of cases). 

Tn evaluating the earnings potential of different 
jobs, therefore, great attention should be paid to 
stability of employment. Some people tempera- 
mentally prefer a high rate of pay with intermit- 
tent employment, but the choice should be deliber- 
ate. On the whole, office, administrative, and pro- 
fessional employees tend to have greater job se- 
curity than employees paid on an hourly basis. 
They are, by and large, more difficult to replace, 
and the need for their services is not so closely 
geared to changes in the outputs of the firms for 
which they work. However, the job security of 
many hourly rated workers is also quite high, es- 
pecially in establishments and industries in which 
production schedules are reasonably steady. The 
seniority provisions of union agreements, which 
govern the order in which employees are laid off 
if staff reduction becomes necessary, provide a 
measure of security to those workers with some 
years of service with a firm. 

It is difficult to look very far ahead. In some 
situations, however, it is almost essential to think 
in terms of lifetime earnings. The working life 
of a professional athlete, for example, is compara- 
tively short. An occupational decision might in- 
volve a choice between professional baseball, with 
the chance, but not the certainty, of high earnings 
for a few years, and a career in electrical engineer- 
ing, with reasonable assurance of steady earnings 
over the long pull. Another example is the choice 
for a young lawyer between salaried employment 
with a government agency and independent prac- 
tice with a chance at the glittering prizes that ac- 
crue to a few at the top of the legal profession. 
An instance on another level is the choice between 
an occupation which offers a comparatively high 
wage rate but requires more than average physical 
stamina, and a physically less exacting job with a 
lower wage rate. Over a lifetime, earnings may 
well be greater in the second occupation. 


Earnings and the Job Ladder. Consideration of 
occupational earnings prospects over the span of 
a working life obviously involves consideration of 
the prospects for advancement from lower to 
higher paying jobs. Almost any job can lead to 
another; the absolutely dead-end job is a rarity. 
Even the most routine work, if done well, can pro- 
vide the way to a more responsible and better pay- 
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ing job. There may be an opportunity for on-the- 
job training for a more responsible position, or 
the employee may have to exercise sufficient initia- 
tive to secure additional formal training, often 
of a specialized character, at local educational 
institutions. 

Some entrance positions obviously offer better 
prospects than others for salary progression or 
job advancement, or both. The young college in- 
structor, if he is reasonably competent, can look 
forward to attaining full professorial rank; his 
inclinations may lead him into a deanship or some 
other academic administrative post. In public 
school teaching, there is typically a steady pro- 
gression from entrance salary to the top of the sal- 
ary range, and again there are opportunities for 
administrative positions within the school system. 
In general, professional occupations over most of 
an individual’s working life tend to offer higher 
remuneration with advancing age, experience, and 
attainment. 

The high school or college graduate entering 
upon a business career has many possible avenues 
open to him in production, marketing, finance, and 
other aspects of business organization. In many 
large business firms, promotion tends to be from 
within, and opportunities will exist for alert 
young people to move up the job ladder. In many 
types of service establishments, which tend to be 
small, the acquisition of experience may provide 
the basis for the opening of an independent busi- 
ness. One of the limiting factors here is the need 
for some capital from savings or a loan. But 
many a service station, garage, television repair 
shop, or small hotel has been opened by individ- 
uals who began as employees in these types of en- 
terprises. As suggested earlier, the psychic in- 
come derived by many people from business pro- 
prietorship must often compensate for money 
earnings that are lower than the same individuals 
could command as employees. 

The fact must be emphasized, of course, that 
millions of individuals will remain within their 
initial general white-collar or manual job cate- 
gory throughout their working lives. Young peo- 
ple who enter coal mining will tend to remain 
miners; business-machine operators will tend to 

remain in this general field; most factory opera- 
tives will tend to form a permanent attachment 
to some particular type of work, In these cases, 
only limited increases in earnings from job shifts 
can be anticipated; higher earnings and living 


standards will result primarily from the general 
rise in productivity in the economic system. 


Premium Pay and Supplementary Benefits. The 
discussion thus far has dealt with earnings as a 
function of the basic wage or salary rate and the 
amount of employment available at that vate. 
Under certain conditions, premium payments 
may result in direct additions to money income. 
The payment of a premium for work beyond the 
daily or weekly standard of hours is now widely 
embodied in legislation, collective bargaining 
agreements, and employer practice. A special 
premium for work on late shifts is frequently paid. 
There are other types of premiums, but those for 
overtime and late-shift work are the most common. 

In addition to money earnings, most jobs typi- 
cally yield a variety of benefits that represent 
sources of leisure and security for employees and 
items of expenditures for employers. There is no 


uniformity in these benefits from industry to in- 
dustry or even, very often, among firms in the same 
industry. For this reason, attention should be 


given to supplementary benefits in appraising job 
opportunities in different companies or industries. 
One important type of benefit involves paynient 
for time not worked, the most important items 
relating to provisions for paid vacations, pid 
holidays, and paid sick leave. Such benefits used 
to apply largely to white-collar and professional 
employees. In recent years, they have been widely 
extended to manual workers. 

Another important group of benefits includes 
pension plans and health and insurance plans 
financed wholly or in part by employers. The 
growth of such plans during the past decade has 
been remarkable. Private pension plans are de- 
signed to supplement the retirement benefits to 
which most workers are entitled under the Federal 
Old-Age and Survivors and Disability Insurance 
system. Health and insurance plans are frequent- 
ly comprehensive in scope, including life, acci- 
dental death and dismemberment, and sickness 
insurance, hospitalization, surgical, and medical 
care benefits. These benefit plans, if carefully 
drawn and administered, contribute substantially 
to the income security of employees, and should 
be taken into account in weighing alternative job 
opportunities. A new type of plan—supplemen- 
tary unemployment benefits—has recently ap- 
peared in the automobile, steel, and some other 
industries, and is designed to increase employee 
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protection against loss of income through layoff; 
workers laid off are paid extra weekly amounts by 
their employers in addition to the unemployment 
compensation benefits they receive from the State. 


The Dimensions of Income From Work 


In 1955, as table 1 shows, the national income 
of the United States reached the staggering total 
of 324 billion dollars. Of this amount, 223 billion, 
or 69 percent of the total, represented wages, 
salaries, and other labor compensation. Actually, 
income from work was greater than these figures 
indicate. A portion of the 39 billion dol- 
lars representing the income of unincorporated 
enterprises—including farm, independent profes- 
sional, and business enterprises—unquestionably 
represented payment for personal services in pro- 
duction. The income of a doctor, for example, or 
of a farm operator, clearly represents in part, pay- 
ment for work. 


Taste 1.—National income by distributive shares, 1955 


Distributive shares Billions of | Percent 
dollars 
National income neaei 2222 222 $324 100. 0 
Compensation of employees---------- 223 69. 0 


Income of unincorporated enterprises 1_ 39 12.0 


Rental income_-._) 2227-2 2_- 8 10 3.1 
Corporate profits 1__ A 41 12. 6 
Net interdit -eat eee E 11 3.3 


1 Includes inventory valuation adjustments. 
Source: U. S. Department of Commerce. 


Most of our national income, therefore, is paid 
out in return for the productive services of indi- 
viduals. The mighty stream of labor income in- 
cludes the wages of the unskilled laborer, the sal- 
aries of the corporation president and of the vil- 
lage school teacher, the compensation of the popu- 
lar entertainer, and the earnings of the automobile 
salesman, These occupations, which are simply 
illustrative of the thousands of jobs by which men 
make their living, offer different rewards in the 
form of earnings. We now have to look a little 
more closely at the earnings that occupations 
yield. 


Variations in Rates of Pay 


It is necessary to return to the question of rates 
of pay and to begin to think in terms of a structure 


of rates. A structure of wage or salary rates is 
simply an array of rates in a company, an indus- 
try, or, in a broad sense, in the economy as a whole. 
Tt can be thought of as a series of rates designed to 
compensate workers for the varying skills and 
abilities required in the production process. 


Job Groupings. Some jobs are “worth” more 
than others. The “worth” of one job relative to 
another clearly depends largely upon the require- 
ments of the two jobs and upon the number of 
people available to fill them. The requirements 
for some jobs are comparatively simple and in- 
volve little training or skill or capacity to make 
decisions, Next, there are very large numbers of 
jobs that are essentially routine in nature, but that 
may involve, for example, the operation of par- 
ticular types of machines or other equipment, the 
performance of various recordkeeping functions, 
the exercise of judgment in limited areas, and so 
on, At the next level are jobs that may involve 
all-round skill in a particular craft, responsibility 
for the operation of highly complex equipment, 
and capacity for decisionmaking within a defined 
area of responsibility. These three categories of 
jobs are by no means clear cut; one category tends 
to shade into another. Taken together, they en- 
compass the bulk of the jobs at which people work. 
Tending to stand above this structure, but over- 
lapping in terms of pay with the upper end, is 
the broad range of managerial, professional, and 
technical jobs. 

Since the jobs actually found in industry are 
so numerous and diverse, it is helpful to think in 
terms of these few broad classes. Each class 
should be thought of as containing numerous jobs 
differing greatly in specific content but roughly 
similar in their general requirements. The first 
three classes, taken together, can be viewed as con- 
taining the manual and office jobs (literally thou- 
sands of occupations) below the supervisory level. 
Can anything very definitely be said about the 
range of wage and salary rates within which these 
jobs fall? 


Nonsupervisory Manual and Office Jobs 


As of late 1956, the effective range of rates for 
the great bulk of nonsupervisory manual and of- 
fice workers in nonfarm jobs was between $1 and 
$3 an hour. The legal minimum wage for work- 
ers covered by the Federal Fair Labor Standards 
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Act became $1 an hour on March 1, 1956. Under 
certain conditions, learners and handicapped 
workers can be paid less than $1, but the legal 
minimum establishes an effective floor to wage 
rates for the approximately 24 million workers 
covered by the act. In industries and employ- 
ments not subject to the Federal minimum wage 
law, such as retail trade and most service indus- 
tries, an appreciable number of workers are paid 
less than $1. Hence, $1 should be viewed as the 
bottom of the structure of wage rates only in an 
approximate sense; some workers will be found 
at various rates below this level. It should be 
clear, of course, that the actual minimum rate in 
many firms and industries is above the legal mini- 
mum, in many cases by a substantial amount. 

At the upper end of the wage structure, a com- 
paratively small proportion of the nonsupervisory 
manual and clerical workers earn $3 an hour or 
more. This group typically includes some of the 
highly skilled long-service workers in industry; 
a similar group, usually male, in office employ- 
ment; some salesmen; and others. The median 
hourly rate—that is, the rate below and above 
which half the workers fall—is undoubtedly some- 
what below $2 an hour. 

This discussion of the range of wage rates for 
the kinds of jobs at which most of us work may 
be made clearer and given a touch of realism by 
table 2. This table shows the actual distribution 
of plant workers in two industries and of non- 
supervisory clerical employees in another by wage 
rates (or straight-time average hourly earnings). 
The data in two cases relate to late 1955 and in the 
third to April 1956. Industrial chemicals is a 
relatively high-wage industry; plant employment 
is confined largely to men, many of whom are 
highly skilled. The table shows that less than one- 
half of 1 percent of these workers had rates below 
$1 an hour in August 1955. Since the $1 legal 
minimum wage did not become effective until 
March 1, 1956, it is clear that entrance rates in this 
industry, for the most part, measurably exceed $1 
an hour. At the upper end of the wage structure 
in industrial chemicals, 14.6 percent of the work- 
ers earned $2.50 an hour or more; in fact, a few of 

these workers earned more than $3 an hour. The 
middle half of the workers had hourly earnings in 
the range of roughly $1.85 to $2.30 an hour. 

The seamless hosiery industry differs in many 
ways from industrial chemicals. Although the 
chemical industry is located in all parts of the 


United States, the manufacture of seamless ho- 
siery is found predominantly in the South. About 
three-fourths of the workers are women. The pro- 
portion of skilled workers is comparatively small. 
For these and other reasons, the wage structure 
for plant workers in seamless hosiery differs 
markedly from that in industrial chemicals. 

The most striking fact about the seamless hosiery 
wage distribution is that in April 1956 (shortly 
after the $1 minimum wage became effective) 
about one-fourth of the workers earned exactly 
$1 an hour and more than two-fifths of the plant 
workers earned between $1 and $1.10 an hour. 
The median wage was less than $1.20 an hour. But 
even in this relatively low-wage industry, a few 
workers were earning $2.50 an hour or more. 

The third distribution relates to nonsupervisory 
clerical employees of the Bell Telephone com- 
panies. In October 1955, there were fairly large 
groups of employees at each wage level between 


Taste 2.—Percentage distribution of workers in selected 
industries, by straight-time average hourly earnings,’ 
selected dates 


Percentage distribution of— 
Nonsuper- 
Plant Plant visory 
Average hourly earnings ! workers, workers, clerical 
industrial | seamless | employees, 
chemicals, | hosiery |Bell System 
August mills, telephone 
1955 | April 1956 | carriers, 
October 
1955 
Under $1.00-_-----.------- 0.3 1-9 0.4 
$1.00 and under $1.10- a .2 43. 6 3.6 
$1.10 and under $1.20- - 4 -6 15. 1 7.3 
$1.20 and under $1.30- ----- 6 10. 9 12.1 
$1.30 and under $1.40- ----- 1.5 8.0 10. 0 
$1.40 and under $1.50- ----- 3. 2 5.9 11.0 
$1.50 and under $1.60_---__ 4.2 4. 4 9.1 
$1.60 and under $1.70- ----- 4.2 3. 6 ne 
$1.70 and under $1.80- ----- 7.0 2.2 70 
$1.80 and under $1.90- - 9.9 1.5 i 
$1.90 and under $2.00- - 11.7 .8 A 
$2.00 and under $2.10- - 10. 2 n oh 
$2.10 and under $2.20- - 11.0 14 2 
$2.20 and under $2.30- - 8.9 3 8: 
$2.30 and under $2.40- - 7.2 Hak 2.9 
$2.40 and under $2.50 4.8 tat a 
$2.50 and over------------- 14.6 .6 3.8 
Average hourly earnings--__| $2.07 | $1. 22 $1. 61 
Number of workers--------- 153, 647 | 53,065 | 120,045 


1 Excludes premium pay for overtime and for work on weekends, holidays, 
and late shifts. 
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TABLE 3.—Distribution of workers! by hourly wage rates, selected plant occupations, Philadelphia, Pa., November 1955 


Janitors, por- | Laborers, Truckers, | Electricians, | Machinists, 
Hourly wage rates 2 ters, and material wer maintenance | maintenance 
cleaners handling (forklift) 
Under $1.00 a 483 APEX AeA EER O ee 
$1.00 and under $1.10__ 468 295 1 
$1.10 and under $1.20__ 489 502 6 
$1.20 and under $1.30_ 3 518 ASIAA nia io 
$1.30 and under $1.40__ 892 362 34 
$1.40 and under $1.50__ 676 918 106 
$1.50 and under $1.60_ 945 1, 054 144 
$1.60 and under $1.70__ 1, 055 1, 337 260 
$1.70 and under $1.80__ 382 1, 805 187 
$1.80 and under $1.90_ 588 1, 932 297 
$1.90 and under $2.00__ 60 1, 538 489 
$2.00 and under $2.10__ 27 298 213 


$2.10 and under $2.20_ 
$2.20 and under $2.30__ 
$2.30 and under $2.40__ 
$2.40 and under $2.50- 
$2.50 and under $2.60__ 
$2.60 and under $2.70__ 
$2.70 and under $2.80_ 
.80 and under $2.90_ 
$2.90 and under $3.00_ 
$3.00 and over. 


Average hourly rates 
Number of workers 


1 Data relate only to men. 


TABLE 4,.—Distribution of workers by weekly salary rates, selected office occupations, Philadelphia 


Weekl: 


$1. 43 
6, 591 


2 Excludes premium pay for overtime and for work on weekends, holidays, and late shi 


$1. 83 
1, 868 


fts. 


, Pa., November 1955 


$30.00 and under $35.00- ~- 
$35.00 and under $40.00- - - 
$40.00 and under $45.00- -- 
$45.00 and under $50.00- 
$50.00 and under $55.00- - 
$55.00 and under $60.00- - 
$60.00 and under $65.00- 
5.00 and under $70.00- - 
$70.00 and under $75.00- - - 
$75.00 and under $80.00- 
$80.00 and under $85.00- - - 
$85.00 and under $90.00- 
$90.00 and under $95.00- 
$95.00 and under $100.00- - 
$100.00 and under $105.00- 
$105.00 and under $110.00- 
$110.00 and under $115.00- 
$115.00 and under $120.00- 
$120.00 and over---------- 


Average weekly salaries- 
Number of workers___- 


Bookkeeping- Stenogra- Accounting 
machine Typists, phers, clerks, 
ly salary rates Office boys operators, class B general class A 
class B (women) (women) (men) 
(women) 
z OaE eh [eas Bee GIB E Se E> TA 8 leech png Ste 
2 = 214 125 641 OIE tame 
A e 266 453 1, 338 AQB | Fad: ores 
a 88 523 936 685 2 
=) 99 381 645 897 4 
PA 26 187 284 807 20 
2 Us 122 134 670 70 
u 1 44 46 536 64 
a 7 19 39 250 61 
e 22 2 104 86 
66 
69 
64 
42 
38 
27 
12 
7 
Sait eee S A 14 
$82. 50 
646 
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$1.10 and $2 an hour, Less than one-half of 1 
percent of the clerical staff earned less than $1 
an hour; at the upper end, 3.8 percent earned $2.50 
or more. 

Additional light is thrown on the question of 
earnings in nonsupervisory manual and white- 
collar jobs by tables 3 and 4. Table 3 shows the 
distribution of workers by wage rates for 3 rela- 
tively unskilled and for 2 skilled plant jobs in the 
Philadelphia, Pa., labor market in November 1955. 
The average hourly rates for these jobs ranged 
from $1.43 for janitors and porters to $2.37 for 
maintenance machinists. It will be observed that 
there was a considerable range of rates for each 
of these jobs. For the great bulk of the workers, 
rates fell between the limits we have been discuss- 
ing—$1 to $3—with comparatively small propor- 
tions of the unskilled workers receiving less than 
$1 and of the skilled workers receiving more than 
$3. The higher wage rates for unskilled jobs over- 
lap the lower wage rates for skilled occupations. 
Thus, although the average for laborers was 70 
cents less than the average for electricians, the 
highest paid groups of laborers received more than 
the lowest paid groups of electricians. 

Table 4 shows the same type of information (in 
the form of weekly salary rates) for selected office 
jobs in the Philadelphia area. Again a consider- 
able range of rates for each job is indicated. Again 

the salaries for different jobs overlap. General 
stenographers, on the average, earned about $10.50 
more a week than routine typists, but some 
typists earned as much or more than some stenog- 
raphers. The weekly salary rates of skilled ac- 
counting clerks in a few cases exceeded $120 a 
week; i. e., $3 an hour on a 40-hour week basis. 
The salaries of most office boys ranged between 
$35 and $45 a week. 

The fact that there is typically a range of rates 
for the same job in the same labor market, 
rather than a single rate, need occasion no sur- 
prise. One reason is that individuals doing the 
same type of work differ in their productive capac- 
ity, so that differences in rates reflect, to some 
extent, variations among individuals. Rough 
recognition is given to this factor in many firms 

by the establishment of a range of rates for each 
job, with progression within the range depending 
on merit, length-of-service, or both. Another 
factor is that the duties or conditions attached to 
a job may not be exactly the same among firms or 
even within a firm. For example, rates paid to 


laborers engaged in loading and unloading mate- 
rials may vary somewhat depending on the type 
and weight of the materials being handled, 
whether the job is performed indoors or outdoors, 
and on other job conditions. It must be recog- 
nized, finally, that wage rates at any one time may 
differ among firms or industries, even in the same 
geographic area. As previously noted, the ave 
rate for janitors and porters in the Philadelp! 
area in November 1955 was $1.43 an hour; their 
average rate varied from $1.08 in service indus- 
tries to $1.65 in public utilities. This spread may 
be accounted for in part by variations in job 
duties or conditions of work, but it may also reflect 
a difference in wage level between these two types 
of industry. 


4 


A Note on Wage Differentials. The wage rate 
structure for nonsupervisory manual and office 
jobs tends to be confined, as we have seen, to the 
area between $1 and $3 an hour. A plant or an 
office will have a hierarchy of jobs with rates 
ranging broadly within these limits. Jobs re- 
quiring comparatively little skill or respon- 
sibility or training will carry the bottom rates 
in the wage or salary structure; the higher steps 
in the pay ladder will be attached to jobs requiriny 
greater responsibility and skill. 

What is the extent of the monetary reward— 
there may well be other rewards and satisfactions 
as well—for moving up the job ladder? Studies 
by the Bureau of Labor Statistics have revealed a 
long-run tendency for pay differentials for plant 
jobs to decline. In 1907, the skilled plant worker, 
on the average, earned slightly more than double 
the unskilled worker’s rate. By 1947, this differ- 
ential had declined to approximately 50 percent, 
and there was apparently some further narrowing 
up to about 1953. During the past several years, 
the tendency for skill differentials to narrow has 
been arrested, if not reversed, and it seems prob- 
able that increasing attention will be given to the 
question of appropriate pay differences among 
jobs. 

An analysis by the Bureau of Labor Statistics 
of pay differentials in major labor markets, based 
on 1955-56 data, indicates that tool and die mak- 
ers, a highly skilled plant occupation, had an 
average (median) rate of 56 percent above that 
for janitors. The fact must be emphasized that 
this is an average; indeed, the wage rate differen- 
tial in favor of tool and die makers ranged from 
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47 to 70 percent among the middle half of the 
plants included in the study. Median wage dif- 
ferentials for other skilled plant maintenance 
workers ranged from 36 percent above the janitor 
vate for painters and millwrights to 48 percent for 
plumbers. 

Several factors relating to labor supply appear 
to account for the long-run tendency for wage dif- 
terentials to decline. One is the restriction of im- 
migration after World War I, which had the effect 
of reducing the supply of unskilled labor. An- 
other factor is found in the rising educational 
level of the working population; relatively fewer 
people are available for unskilled jobs and a 
greater proportion for more skilled occupations. 
Moreover, technological change has altered the 
nature of many “unskilled” jobs. The janitor, for 
example, may now operate scrubbing machines, 
polishers, and the like, which enhance his output 
and provide a basis for higher wages. Another 
factor has been the tendency in collective bargain- 
ing for relatively greater wage increases to be 
negotiated for the lower paid and less skilled 
workers, 

One consequence of this complex of forces has 
been some apparent alteration in the position of 
office employees as compared with manual work- 
ers. Even in the more routine jobs, office workers 
at one time received not only higher pay, on the 
average, than unskilled plant workers, but tended 
also to receive more in the way of “fringe” bene- 
fits, such as paid vacations and holidays. In re- 
cent years, this latter advantage has been sharply 
reduced. In terms of pay, the study referred to 
indicated that skilled male accounting clerks oc- 
cupied about the same pay position as mainte- 
nance painters, automotive mechanics, and pipe- 
fitters. Men payroll clerks and tabulating-machine 
operators generally ranked with truckdrivers. 
Stenographers and material handling laborers 
shared approximately the same pay position. 


Other Types of Differentials. The American wage 
structure for nonsupervisory manual and office 
jobs, and for many other types of jobs as well, is 
characterized by a variety of differentials that ap- 
pear broadly to be related to such factors as in- 
dustry, size of firm, and location. This is an 
extraordinarily complex subject and cannot be 
explored here. Available wage statistics do sug- 
gest, however, that some industries offer higher 
wages than others for comparable jobs; that wages 


tend to be higher in large firms than in small: 
that rates of pay tend to vary directly with size 
of community; and that wages, especially for 
plant jobs requiring little skill, tend to be lower 
in the South than in the rest of the country. 
Many qualifications need to be attached to these 
generalizations, but they are descriptive of broad 
conditions reflected in the wage structure. 


Supervisory and Professional Occupations 


It has been established that the wage or salary 
rates for most nonsupervisory manual and office 
jobs ranged between $1 and $3 an hour as of late 
1956. Assuming full-time employment (say 2,080 
hours annually), these rates yield from $2,080 to 
$6,240 a year. How do salaries for supervisory, 
technical, and professional occupations compare 
with this range of annual earnings? 

It is clear, in the first place, that there is con- 
siderable overlap between the upper end of the 
wage structure for manual and clerical jobs and 
the lower end of the structure for supervisory, 
technical, and professional occupations. This is 
particularly true with respect to a number of pro- 
fessional occupations in which large numbers of 
workers are employed on a salaried basis. For 
example, a survey by the American Federation of 
Teachers indicates that in the academic year 
1955-56, the average minimum (or entrance) sal- 
ary for public school teachers with A. B. degrees 
in cities of 10,000 population and over was $3,263. 
The average maximum salary, reached over a pe- 
riod of years, was $4,915. The lowest minimum 
reported was $2,000 (in a small number of com- 
munities) and the highest maximum, $7,050 (New 
York City). Salary rates for holders of M. A. 
degrees were generally somewhat higher. Libra- 
rians, dietitians, and registered nurses are exam- 
ples of other professional groups with average 
earnings falling within the upper half of the 
manual-worker office-employee range. The aver- 
age salary rate for senior draftsmen, a technical 
occupation, approximates the average rate for tool 
and die makers, a top skilled manual job. 

In many instances, professional and supervisory 
functions may be combined, and rate progressions 
tend to reflect this fact. In the Federal Civil 
Service, for example, professional employees are 
largely distributed among 11 grades, each with a 
salary range. The range for the entrance grade, 
as of 1956, was $3,670-$4,480 annually, and for the 


44 OCCUPATIONAL OUTLOOK HANDBOOK 


top grade, $11,610-$12,690. Professional em- 
ployees in the higher grades almost invariably 
perform a variety of administrative and super- 
visory functions related to their professional 
duties. The same situation undoubtedly exists, 
although perhaps to a lesser extent, among profes- 
sional employees in industry, 

Rates of remuneration for salaried professional 
personnel tend to be fixed within limits that can 
usually be roughly defined. The annual salaries 
of most professional workers appear broadly to 
fall between about $4,000 and $12,000, depending 
on the occupation, age, education, and abilities of 
the individual, and on a variety of other factors, 
such as geographic location, that affect salary 
rates. Some salaried professional employees earn 
substantially more than the upper limit of this 
indicated range, and the earnings of some are less 
than the lower limit would suggest. 

The range of earnings among self-employed 
professional workers—doctors, dentists, lawyers, 
architects, and the like, engaged in independent 
practice—is clearly much greater than among 
salaried professional employees. The upper end 
of the range is higher. The independent practice 
of a profession contains an element of risk; Adam 
Smith, more than 150 years ago, compared the pro- 
fessions to a lottery in which many fail and a few 
gain great prizes. This comparison may have 
been something of an exaggeration in Adam 
Smith’s time; it is certainly so today. The great 
prizes remain; they provide one of the incentives 
for those who undergo the training required for a 
professional career. There are failures. The 
odds against success are greater in some fields than 
in others—professional entertainers, for example, 
as compared with medical doctors—and the top 
prizes seem correspondingly greater. This is only 
another way of saying that opportunity and 
chance play greater roles in some fields than in 
others. In some professions—medicine is an ex- 
ample—an individual in independent practice, if 
he has reasonable competence and capacity for 
work, has a very high chance of achieving success 
in terms of income. In 1949, according to the 
Bureau of the Census, 41 percent of the male phy- 
sicians and surgeons, predominantly self-em- 
ployed, earned $10,000 or more as compared with 

only 5.1 percent of college presidents, professors, 
and instructors. 

Rates for supervisory jobs in industry vary 

enormously, largely because of the great differ- 


ences in the duties and responsibilities associated 
with such positions. A foreman (the first level of 
supervision in a plant) may be responsible for the 
work of half a dozen men, and his pay may be 
closely related (say 10 percent higher) to the 
wages of the men he supervises. The responsible 
head of the enterprise may be paid 10 or 20 times 
as much, perhaps even more. A man reaches a 
higher level supervisory and administrative job 
typically only over a considerable period of time 
in which his capacity can be tested. As in most 
areas of human activity, chance sometimes plays a 
part. 


Wage or Salary Income, 1955 


General Distribution of Workers by Wage In- 
come. Having tried, in a very rough way, to indi- 
cate the range of wage or salary rates paid for hu- 
man effort in production, we can now look at some 
general statistics of income from wages and sal- 
aries as developed by the Bureau of the Census. 
These data relate to 1955. Table 5 shows the dis- 


Taste 5.—Percentage distribution of year-round, full-line 
workers 14 years of age and over by wage or salary income ' 
and by sex, 1955 


Wage or salary incorre Men and Men Women 
women 
. I 

irio a ea ea r ara tl Mae Bae) 25 
$500 to $999__ f ESHINI 5.0 
$1,000 to $1,499 i BEIRA A 6.8 
$1,500 to $1,999-___ _____- 5.4 3.3 11.8 
$2,000 to $2,499- ---------- 7.9 4.8 17.1 
$2,500 to $2,999 __ 859, 5.9 15. 5 
$3,000 to $3,499- - 12. 3 10. 2 18.8 
$3,500 to $3,999- _ Ke] 11.4 10.9 
$4,000 to $4,499 11.5 13. 3 6.1 
$4,500 to $4,999 8.6 10.9 1.8 
$5,000 to $5,999-----_.___-| 124 15.7 2.3 
$6,000 to $6,999_-_--__.-__ 5.9 7.6 8 
$7,000 to $9,999- - 5.4 7.0 6 
$10,000 to $14,999 12 1.6 i 
$15,000 to $24,999- 3 ANA SONATE 
$25,000 and over----------- 1 5 2 NE 

A n a E PTE 100.0 | 100.0 | 100.0 
Qı (First quartile) $2, 640 | $3,162 | $1, 953 
Median _| 3,801 | 4,252 | 2,719. 
Qs (Third quartile). ._______ 5,032 | 5, 478 | 3, 434 


1 Wage or salary income includes wages, salaries, Armed Forces pay, com- 
missions, tips, piece-rate payments, and cash bonuses earned before deduc- 
tions were made for taxes, bonds, pensions, union dues, etc. 


Source: U. S. Bureau of the Census. 
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tribution of full-time workers by wage or salary 
income for the country as a whole. The table re- 
lates only to persons who worked as employees for 
wages or salaries; it excludes self-employed pro- 
fessional and other workers. Chart 15 is derived 
from the first column of the table. 


CHART 15 


PERCENT OF WORKERS IN THE UNITED STATES s 
WHO EARNED MORE THAN SPECIFIED AMOUNTS, 19557 


PERCENT 
100 


ound, Full-time workers, I yeors of oge ond over, includes woges, solary, 
omania ond corn boutan warn erona mare mode for 


Source: U.S. Bureau of the Census, 


There are several observations to be made with 
respect to table 5. The median income from wages 
and salaries in 1955, taking men and women to- 
gether, was $3,801. This is clearly well within the 
range of rates of $1-$3 per hour indicated earlier 
as applicable to most nonsupervisory plant and 
office workers jobs and to many salaried profes- 
sional workers. The median for men was $4,252 
and for women $2,719. This difference between 
the average level of income from wages and 
salaries for-men and women was, in considerable 
measure, a reflection of differences in the occupa- 
tions in which they were employed. It will be 
noticed that the lower 25 percent of the workers 
(this is what the “first quartile” means), both 
sexes combined, earned less than $2,640 and the 
upper 25 percent (the “third quartile”) earned 
more than $5,032. Only about 1.6 percent of the 
wage and salaried workers earned $10,000 or more. 


i 


The lower end of the distribution (3.1 percent of 
the workers are shown as receiving less than $500 
in wage and salary income) is heavily affected by 
the inclusion of “year-round, full-time workers,” 
such as farmers who received some income from 
wages but the bulk of whose income was derived 
from other sources (for example, the net proceeds 
from the sale of farm produce). 


Average Wage Income by Industry. Table 6 
shows median (average) income from wages or 
salaries in selected major industry groups in 1955. 
Median income for men ranged from $3,801 in pro- 
fessional and related services to $4,875 in finance, 
insurance, and real estate—a spread of almost 
$1,100. The comparatively low average for pro- 
fessional and related services may seem surpris- 
ing, but it must be remembered that the earnings 
of self-employed workers are not included in the 
table. Thus, a legal office might consist of a law- 
yer, a clerk, and two stenographers; the net earn- 
ings of the lawyer would not be considered part 
of wage and salary income. 


Taste 6.—Median wage or salary income! of year-round, 
full-time workers 14 years of age and over by selected major 
industry group and by sex, 1955 


Median income 
Major industry group 


Men Women 


(onstruction =— 2 ok se 
Manufacturing 
Transportation, communication, and 

other public utilities 
Wholesale trade------------ bt 
Retail trade 
Finance, insurance, and real estate. 
Business and repair services___-______ 
Professional and related services______ 
Public administration 


1 See footnote 1, table 5. 
Source: U. 8. Bureau of the Census. 


Median salaries for women among the 5 indus- 
try groups for which information is shown in table 
6, ranged from $2,127 in retail trade to $3,437 in 
public administration. 


Average Wage Income by Major Occupational 
Group. Table 7 shows median income in 1955 from 
wages and salaries for men and women in eight 
broad occupational groups. It also shows the first 
quartile—the income below which the lowest one- 
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Taste 7.—Wage or salary income ' for year-round, full-time workers, by selected major occupation group and by sex, 1955 


Selected occupation group 


Managers, officials, and proprietors, except farm__--------- 


Professional, technical, and kindred workers__ 
Sales workers - -.-.-----------=-------=-- 
Craftsmen, foremen, and kindred workers 
Clerical and kindred workers_--------------------- 
Operatives and kindred workers- ------------------ 
Service workers, except private household 


Laborers, except farm and mine- ----------------------- 


Men | Women 

First quar-| Median Third | First quar-| Median Third 

tile quartile tile quertile 
--| $4, 163 | $5, 584 
-| 4, 063 5, 382 
-| 3, 782 4, 937 
-| 3, 821 4, 712 
-| 3, 486 4, 162 
-| 3, 097 4, 046 
-| 2, 605 3, 565 

---| 2,143 Sh 0s |e BEE kek eS ea i 


La m 


1 See footnote 1, table 5. 
Source: 8. U. Bureau of the Census. 


quarter of the workers fell, and the third quartile, 
the income above which the highest one-quarter of 
the workers fell. The middle half of the workers 
in each occupational group had incomes between 
the two quartiles (the interquartile range). The 
data are set forth in graphic form in chart 16. 
For male workers, the highest averages, as might 
be expected, were for the managerial group 
($5,584) and for professional and related workers 
($5,382) ; the lowest median wage ($3,105) was 
for laborers. It will be noticed that the middle 
range for managers and officials ($4,163-$7,910) 
was markedly wider than the interquartile range 
for laborers ($2,143-$3,947). This reflects in part 
the much greater range of specific occupations 
found in this group, as well as the greater tendency 
for salaries to advance with age and experience. 
The median wage for salesmen was not much 
higher than for craftsmen, foremen, and kindred 


workers, but their interquartile range was much 
wider. 

In the 4 occupational groups for which data for 
women are shown, median salaries ranged from 
$1,759 for service (except private household) 
workers to $3,500 for professional, technical, and 
kindred workers. 

An important point brought out by chari 16 
and table 7 is the wide range of wage and salary 
income within each group of occupations ani! the 
overlapping among the groups. For example, al- 
though the median earnings of craftsmen were 
nearly $700 more than the median for operatives, 
the highest paid one-quarter of the operatives 
earned more than the lowest paid half of the 
craftsmen. 


Income Related to Age and Education. Table 8 
is designed to show in a general way the relation- 
ship of income to age and educational attainment. 


TABLE 8.—Median income of men and women by selected age groups and educational attainment, 1949 


8 years of schooling 
High school graduates 
College graduates: -----+-----__-__._--_-_ 


8 years of schooling- - -- 
High school graduates 


Educational attainment 25-29 years 30-34 years 35-44 years 45-54 years 
Men 

$2, 255 $2, 557 $2, 803 $2, 912 $2, 601 

2, 892 3, 308 3, 523 3, 687 3, 436 

2, 928 4, 227 5, 142 5, 549 5, 142 

Women 

$959 | $1,067] $1,193 $1,171 $942 

1, 626 1, 587 1,719 1, 799 1, 472 

2, 098 2, 207 2, 470 2, 668 2, 591 


College graduates- ----- 


Source: U. S. Bureau of the Census. 
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CHART 16 


WAGE OR SALARY INCOME FOR THE MIDDLE HALF 
OF YEAR-ROUND, FULL-TIME WORKERS 
By Selected Major Occupational Group and Sex, 1955 Y 


[MEN] DOLLARS 
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 
Managers, Officials and 
Proprietors, Except Farm tł 
Professional, Technical } 
and Kindred Workers 
Sales Workers ———_———- 
Craftsmen, Foremen and —}—_—_ 


Kindred Workers 


Clerical and Kindred } 


Workers 

Operatives and Kindred " 
Workers 

Service Workers, Except — 


Private Household 


Laborers, Except Farm ——_++— 


and Mine 


WOMEN] 


Professional, Technical 
and Kindred Workers 


Clerical and Kindred 
Workers 


Operatives and Kindred 
Workers 


4/Wage or salary income includes wages, 
salary, armed forces pay, commissions, 
tips, piece-rate payments, and cash 
bonuses earned, before deductions 
were made for taxes, bonds, pensions, 
union dues, etc, 


Service Workers, Except 
Private Household 


4,000 5,000 6,000 7,000 8,000 


DOLLARS 


1,000 2,000 3,000 


NOTE: The lower end of each bar marks the “lower quartile". One-quarter of the workers in the major occupational group 


hii unt. 5 i 
abe te ue RNET the upper ond lower end of eoch bar shows the median. Half of the workers in the mojor 


or ational group earned more than this amount ond half earned less. 
Sh? ne ueue ani of each bar marks the “upper quartile. One-quarter of the workers in the major occupo- 


tional group earned more than this amount. 


UNITED STATES DEPARTMENT OF LABOR Source: -U. S. Bureau of the Census 
BUREAU OF LABOR STATISTICS 
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The data relate to 1949. It will be observed that, 
for men, there is no sharp difference in average 
income at ages 25-29 as between high school and 
college graduates; average income for those with 
only 8 years of schooling, however, is consider- 
ably below the level of those with greater educa- 
tion. Thereafter, income tends to increase with 
age up to the 45-54 year age bracket—and in- 
creases faster for those with the most education. 
Men with 8 years of schooling had average in- 
come in the 45-54 year age group of 29 percent 
above those in the 25-29 year age bracket; the cor- 
responding percentage for high school graduates 
was 27. For college graduates, however, the in- 
crease was 90 percent. Another way of putting it 
is that among the 45-54 year age group, male col- 
lege graduates in 1949 had average incomes 91 
percent above those with 8 years of schooling and 
51 percent above high school graduates. 
Among women, there is a very decided difference 
in average income at the 25-29 year age level for 
those with only 8 years of schooling and either 
high school or college graduates. Thereafter, in- 
come increases moderately among women high 
school and college graduates up to the 45-54 year 
age bracket and up to the 3544 year group for 
those with 8 years of schooling. These moderate 
increases, as compared with those for men, sug- 


gest that women as a group have more limited op- 
portunities for job choice and advancement. 


Money, Real Income, and Economic Progress 


This brief discussion of income from work has 
been couched mainly in terms of money income. 
It is in this form that wage and salary rates are 
quoted and that income is received. Money in- 
come is useful, however, largely for the command 
it affords over goods and services—for the pur- 
chasing power it represents. The goods and 
services that people buy with their money incomes 
represent real income, and it is real income that 
determines the standard of living that a people 
can enjoy. 

Real income and living standards tend to rise 
when production per head increases, Increased 
productivity can be reflected in higher money in- 
comes or lower prices or both, Rising productiv- 
ity is evidence of economic progress, It results 
from technological improvements as embodied in 
new machinery and other forms of capital equip- 
ment, from scientific research that yields new 
products or better products, and from the more 
effective application of labor in production. The 
rising educational level of the American labor 
force is a key factor in economic progress. 


Professional, Administrative, and Related Occupations 


Professional and administrative occupations 


have many attractions for young people consider- 
ins the choice of a career. These occupations offer 
opportunities for interesting and responsible 


work, lead to relatively high earnings, and are at 
the top of the ladder in prestige. However, they 


can, as a rule, be entered only after long periods 
of education and training, since a broad knowl- 
edge of one’s field and judgment of a high order 
are outstanding requirements for success in these 
types of work. 


Professional and Related Occupations 


Professional occupations are of two main types. 


The largest group of professions—including those 
of engineer, architect, physician, lawyer, and 
teucher—are concerned with developing or apply- 


ing well-organized fields of knowledge. The 
others, such as editor and actor, do not require as 
much specialized, theoretical knowledge, but de- 
mand a great deal of broad background knowl- 
edge or creative talent, and skill acquired chiefly 
through experience. Generally, the professions re- 
quiro either college graduation—often with an ad- 
viiived degree—or experience of such kind and 
amount as to provide a comparable background. 
Licenses are required for practice in many pro- 


fessions—medicine, dentistry, and pharmacy, for 
example; in these professions, the licensing au- 
thorities determine the minimum qualifications 
which members must have. Professional societies 


also set up standards for membership, which tend 
to define their respective fields. In many areas of 
work, however, there is no clear-cut line between 
professional ‘and other classes of workers. 

When high school students are asked what kind 
of work they want to go into, a large proportion 
of them list professional occupations. This is 
partly because the professions have prestige and 
partly because many young people do not know 
enough about the opportunities for interesting jobs 
as technicians or craftsmen or in other nonpro- 
fessional occupations. 

It is not easy to prepare for and enter profes- 
sional work. For most professions, one must com- 
plete a long period of training and hard study in 
competition with the very brightest students. In 
many cases, one must pass difficult examinations 
in the colleges and professional schools and be- 
fore State licensing boards. Often, applicants are 
not accepted for professional training unless their 
school grades are high, and employers generally 
give preference in hiring to graduates whose 
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grades in professional school put them high in 
their class. 

Besides the professions, there are a variety of 
technical occupations which also require consid- 
erable training, although less than is needed for 
professional positions. People in these occupa- 
tions work with engineers, scientists, physicians, 
and other professional personnel. Their job titles 
include, for example, those of draftsman, engi- 
neering aid, and electronic, laboratory, or X-ray 
technician. Employment as a technician requires 
a combination of basic scientific knowledge and 
manual skill, which can be obtained through about 
2 years of post high school education, such as is 
offered in many technical institutes and junior col- 
leges, or through equivalent on-the-job training. 
Many of the duties of technicians may be per- 
formed also by beginning professional workers. 
However, because of their more limited educa- 
tional background, technicians generally find it 
much more difficult to advance to high-level posi- 
tions than do professional workers. 

The major professional, technical, and related 
occupations are shown in chart 17, Teaching, en- 
gineering, nursing, and accounting—each employ- 
ing more than 375,000 persons—were, by far, the 
largest professional occupations in 1950. Among 
technicians, draftsmen were the largest group. 


Employment Trends 


The professions and closely related occupations 
are one of the fastest growing groups of occupa- 
tions in the country. From less than half a mil- 
lion in 1870, the number of professional, technical, 
and related workers rose to over 6 million in early 
1956. This was a 17-fold increase—a rate of 
growth 3 times as fast as that of the whole labor 
force. Professional employment rose during each 
of the eight decades since 1870 (chart 18). It 
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CHART 17 


MAJOR PROFESSIONAL, TECHNICAL, AND KINDRED OCCUPATIONS 
EMPLOYMENT IN 1950 
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CHART 18 


GROWTH OF PROFESSIONAL 
AND SEMIPROFESSIONAL OCCUPATIONS 
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grew especially fast during the prosperous 1920’s 
and more slowly during the depression years of 
the 1930’s and the war years of the early 1940's. 
Since World War II, employment in the profes- 
sions has again risen rapidly (chart 19). 

A major reason for the increase in the total 
number of workers in professional and related 
occupations has been the development of new pro- 
fessional fields. In 1870, the leading professions 
were the traditional ones of medicine, the min- 
istry, law, and teaching. Nearly 75 out of every 
100 professional workers were in these occupa- 
tions, compared with only about 40 out of 100 
today. 

The “big four” professions of 1870 have all 
grown considerably since that time. By 1950, the 
medical profession employed 3 times as many 
People as 80 years before, the ministry and the 
legal profession each employed about 4 times as 
many, and teaching about 10 times as many. How- 
ever, the number of people in scientific, engineer- 


ing, and closely related professions was nearly 
100 times greater in 1950 than in 1870—a growth 
which has both contributed to and resulted from 
the rapid development of science and engineering 
during the past century. Other major professions, 
not recognized as separate occupational fields in 
1870, have also developed—for example, social 
work, accounting, and personnel work. The 
growth of these professions is related to the initia- 
tion of extensive private and public programs in 
the field of social welfare and also to the need for 
specialists to deal with problems arising out of 
the increasing complexity of economic life and 
the growing size of business and Government or- 
ganizations. The basic reasons for the develop- 
ment of new professions are, thus, the extension 
of scientific knowledge and the more complex 
organization of society and of work. The trend 
toward subdivision of professional fields into more 
and more specialties is a continuing one, and 
many professions are still in the early stages of 
development. 

Along with the expansion in scientific and engi- 
neering professions, there has been rapid growth 
also in technical occupations. In the single decade 
1940 to 1950, for example, employment of indus- 
trial technicians increased by 150 percent, As 
scientific and technical work has become more 
highly organized, particularly in the laboratories 
and engineering departments of large firms and in 
Government agencies, more technical assistance 
has been provided for the professional workers. 
During World War II, when severe shortages of 
engineers and scientists developed, it was discov- 
ered that part of the work formerly done by these 


CHART 19 


EMPLOYMENT IN PROFESSIONAL, TECHNICAL 
AND KINDRED OCCUPATIONS, 1946-56 


Millions of Workers 
8 


CERRIS 

OO 
KOO Ma 
KX Reeta RINS 


ROS 

IS] 

2X 
EASTO 


UNITED STATES DEPARTMENT OF LABOR 


Bunga or Lason stATISriC8 Source: U.S. Bureou of the Census, 


52 OCCUPATIONAL OUTLOOK HANDBOOK 


professional workers could be handled by men with 
less training, thus freeing the professional person- 
nel for the more difficult tasks. In the postwar 
period, with continuing shortages of engineers and 
scientists, industries have hired more technical 
assistants and probably would have taken on a still 
greater number had it not been for the shortages 
of personnel which existed also in these technician 
occupations. 

The growth of the professions has brought with 
it a great increase in the number of women as well 
as of men professional workers. In 1956, 36 per- 
cent of all professional and related workers were 
women, compared with 27 percent in 1870, Women 
professional workers are still concentrated in a 
few fields—above all, teaching and nursing. How- 
ever, in fields such as engineering and the sciences, 
where there have been personnel shortages in re- 
cent years, women have been finding increasingly 
favorable employment opportunities. 

Since the reasons for the growth of the profes- 
sions are deeply rooted in our dynamic economy 
and technology, there is every reason to look for- 
ward to continued expansion in professional em- 
ployment in future years. However, there will 
naturally continue to be differences in the rate of 
growth among professions, as is indicated in the 
statements on most of the major professions in 
following chapters. 


Educational Trends 


The growth of the professions has been ac- 
companied by a great increase in the numbers of 
young men and women graduating from college— 
who are, of course, the chief source of professional- 
ly trained workers. In 1890, only about 1 out of 
every 100 young people of college age completed 
a college course, and this proportion increased 
only slightly during the following 30 years. After 
1920, however the proportion of young people 
completing college began to rise rapidly ; by 1940, 
it was 8 percent and by 1956, more than 13 per- 
cent, as shown in the inset in chart 20. (‘The high 
level reached in 1950 is artificial, reflecting the 
large number of veterans who went to college un- 
der the veterans education program and who, in 
many cases, would have completed college earlier 
if it had not been for the war.) 

The recent rapid increase in the proportion of 
young people graduating from college reflects a 
number of basic social trends. Family incomes 
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are higher, and more people can afford to put off 


going to work and to pay the costs of education. 
More families want a college education for their 
children. Scholarships and loans are available 
for more students; part-time work opportunities 


are also available, particularly in times of labor 
shortages. Finally, a college education is becom- 
ing necessary for an increasing proportion of jobs. 
In the professions, which are continuing to grow 
in size and importance, a college education has 
largely supplanted on-the-job training as a way 
of preparing for professional employment. 
Moreover, employers are giving preference to col- 
lege-educated workers for more and more ad- 
ministrative, sales, and other nonprofessional posi- 
tions. Since these factors will probably continue 
to be influential in the future, the proportion of 
young people who graduate from college is ex- 
pected to go on increasing for many years. 

The population of college age is also growing. 
The number of people aged 18 to 21 dropped to a 
low point of 8.5 million in 1953, as a result of low 
depression-year birthrates. Thereafter, the 18- 
21-year-old population began to increase. By 
1960, it will be 9.6 million, 13 percent higher than 
in 1953; by 1965, 12.1 million, 43 percent higher; 
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end by 1970, 14.5 million, or 71 percent higher. 

All this adds up to a great expansion in college 
graduations, assuming that the Nation’s colleges 
end universities can build the classrooms, labora- 
tories, dormitories, and other facilities and hire 
the faculty members needed to provide for the 
eveatly increased numbers of students. If past 
trends continue, it is likely that the number of 
bachelor’s degrees awarded annually will be more 
than double the current figure by the late 1960's. 
The rise, which is expected to be gradual during 
tle remainder of the 1950's, will be accelerated in 
the early 1960's, and may be spectacular in the last 
years of the 1960 decade. Projections prepared 
by the U. S. Office of Education in March 1956 in- 
dicate an increase from 311,000 bachelor’s degrees 
granted in 1956 to 437,000 in 1960, to 567,000 in 
1965, and to 766,000 in 1970. 

‘The number of students taking graduate train- 
ing has also risen very rapidly during past dec- 
‘Jes, and will probably continue to mount in the 
yeus ahead. Graduate education means, of 
couse, continuing study in a university after one 
luis received the bachelor’s degree, which is usually 
ened at the end of 4 years of college. The major 
g@uduate degrees are the master’s degree (M. A., 
M. 5., ete.)—usually earned through 1 or 2 years 
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of study beyond the bachelor’s degree—and the 
doctorate (Ph. D., D. Sc., Ed. D., etc.), usually 
requiring 3 or more years beyond the bachelor’s 
degree. Graduate study is usually concentrated 
in the major subject field of the student’s interest, 
whereas undergraduate study is usually broader in 
content. 

Charts 21 and 22 show the tremendous increase 
in graduate degrees awarded since 1920 in all fields 
taken together. The numbers of master’s and doc- 
tor’s degrees granted reached unprecedented 
heights in the early 1950’s, following the record 
number of bachelor’s degrees granted a few years 
before. After a slight decline in the mid-1950’s, 
master’s degrees are expected to rise from about 
58,000 in 1955 to more than 100,000 in 1965, if 
past trends continue. The number of doctorates 
awarded (8,800 in 1955) may also nearly double 
in the same 10-year period. According to pro- 
jections made by the U: S. Office of Education, the 
number of master’s degrees conferred may exceed 
160,000 and doctorates may approximate 20,000 
in 1970. 

These projections obviously imply a great in- 
crease in the supply of personnel available for 
professional employment. Since the demand for 
personnel is also expected to show continued 
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growth, there is promise of expanding employ- 
ment opportunities for the increasing numbers of 
college graduates. The anticipated increases in 
college-trained personnel raise the possibility, 
however, of increasing competition during the 
1960’s for the better professional positions in at 
least some fields of work, as indicated in the state- 
ments on the various fields in following chapters. 

Young people interested in entering a profession 
should consider the trend toward requiring more 
and more educational preparation for profes- 
sional positions, which is likely to be reinforced 
as more college-trained workers become available. 
The extension of educational requirements for 
professional work has been due basically to the 
growing complexity of the various fields of science 


and other professions, which has lengthened the 
period of education and on-the-job training re- 
quired for mastering the field. However, the in- 
crease in college graduations has also contributed 
to the trend; as more workers with graduate de- 
grees become available, such degrees become in- 
creasingly important in competing for employ- 
ment in the fields. It is believed that these trends 
will continue—that employers will require col- 
lege education as a minimum qualification for 
more and more different occupations or, at least, 
will give preference to people with such educa- 
tion; also that an increasing amount of graduate 
education will be required by employers or State 
boards of licensure in some occupations for which 
college training is already a prerequisite. 


Administrative and Related Occupations 


Men and women in administrative and mana- 
gerial work hold many different types and grades 
of positions. Their positions range from that of 
proprietor of a small business, such as a lunch 
counter or corner grocery store, to that of presi- 
dent of a giant corporation. 

Altogether, about 6.5 million people—including 
about 1 million women—were working as proprie- 
tors, managers, and officials in 1956. Proprietors 
of business firms—most often retail stores—repre- 
sented about half of all persons in this field of em- 
ployment. Salaried officials of business firms 
made up the second largest group. However, there 
are also several hundred thousand administrative 
workers in Federal, State, and local government 
agencies and in nonprofit organizations of many 
kinds. 


Types of Administrative and Managerial Jobs 


Jobs in business management can be grouped in 
several broad classes. At the top are the general 
administrators of large companies—the persons 
who set broad policies and who have overall re- 
sponsibility for the operation of the company or a 
major segment of its activities. Included in this 
group are such top officials as presidents, vice 
presidents, general managers, division superin- 
tendents, and men with similar titles. These top 
executives make plans, set policies, and supervise 
company operations in a general way. 

Below the top officials are the administrative 
personnel—such as plant managers, comptrollers, 


sales managers, purchasing agents, credit mana- 
gers, and buyers in stores—who direct individual 
departments or special phases of a firm’s opera- 
tions. In very large corporations, officials in 
charge of these functions have great responsi- 
bility and are often considered part of the top 
management. 

The duties and responsibilities of the managers 
of small firms are obviously quite different from 
those of officials of large corporations. In the 
smallest businesses, the proprietor acts as his own 
general manager, sales manager, buyer, and book- 
keeper. He may supervise his workers directly and 
deal directly with customers. In some types of 
owner-operated businesses—for example, neigh- 
borhood bakeries, shoe repair shops, and small 
printing shops—knowledge of the particular trade 
or technical process counts as much towards suc- 
cess as does managerial ability. Nevertheless, the 
pressure of competition is making a knowledge of 
business administration methods increasingly nec- 
essary for proprietors and managers of small 
businesses, i 


Training for Administrative Jobs 


Business administration has been known tra- 
ditionally as a field in which men of outstanding 
ability and energy could rise without the aid of 
a college education. This is still true to a consider- 
able extent, especially in small business. Each 
year, thousands of persons without college train- 
ing find opportunities to establish and manage 
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their own business enterprises. Furthermore, in 
large firms some outstanding employees who are 
not college graduates continue to move upward 
into executive jobs. However, advancement to ad- 
ministrative positions is becoming much more 
difficult for such individuals. To a steadily in- 
creasing extent, companies are hiring business ad- 
ministration majors or other college graduates as 
executive trainees and filling administrative posi- 
tions by promotion of these trainees or of profes- 
sional personnel such as engineers or accountants. 
Even for college-trained employees promotion to 
administrative jobs normally requires many years 
of experience, and only a few outstanding indi- 
viduals can hope to achieve top level positions. 

To prepare students for managerial jobs in in- 
dustry, colleges and universities have set up spe- 
cial courses of study in business subjects. Such 
training programs are a relatively recent develop- 
ment, with only a few in existence before 1900. 
After 1920, as shown by chart 23, the number of 
students graduating from business administration 
courses increased very rapidly—from 1,500 in 
1920 to 19,000 in 1940. A temporary drop in busi- 
ness enrollments and graduations during World 
War II was followed by a remarkable upsurge 
after V-J Day. The tremendous flow of veterans 
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and other students into business courses was re- 
flected in the record number of business and com- 
merce graduates in 1950 (72,000). In 1955, after 
the veterans education program tapered off, there 
were 42,000 graduates of such courses, many more 
than before the war. Business education is now 
second only to teacher training as a field of col- 
lege education; graduates with majors in business 
administration outnumber those in such large 
fields as engineering, law, and medicine. 

In all probability, the number of business ad- 
ministration graduates will continue to rise, as the 
total number of college graduates increases. It is 
also likely that the emphasis on college training in 
selecting personnel for executive positions in in- 
dustry will increase further. However, there will 
continue to be many opportunities for persons 
without college training to establish and manage 
their own small businesses. 


Employment Trends 


Administrative and managerial work is a grow- 
ing field of employment in the United States. 
The proportion of workers employed as proprie- 
tors, managers, and officials showed a steady rise 
in each decade from 1910 to 1950, increasing from 
6.5 percent to 8.7 percent of the total labor force 
during the 40-year period. 

The numbers of proprietors and managers rose 
very sharply after the end of World War II, as 
many veterans opened their own businesses and 
companies filled administrative positions which 
had to be left vacant during the war, because of 
the manpower shortage. A peak was reached in 
1949 (as shown in chart 24); for the next few 
years, the numbers of proprietors and managers 
either declined slightly or remained approxi- 
mately the same. However, in 1955 and 1956, 
employment in this broad occupational group rose 
again; in the latter year, it exceeded 6.5 million, 
a new peak. 

A marked expansion in business. activity and 
total nonagricultural employment is expected in 
the United States over the long run. Some in- 
crease in the number of executive jobs will no 
doubt accompany this general increase in employ- 
ment. However, the gains in employment of pro- 
prietors and managers as a group will probably 
be slow. 

In salaried administrative positions, the main 
source of new job opportunities will be the need to 
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replace executives who retire from business or 
die. In general, the top jobs will, of course, be 
filled by promotion of workers already employed 
in intermediate executive positions. However, 
these promotions will open opportunities farther 
down the ladder and will make room at the bottom 


for new graduates to enter as trainees. In view 
of the large proportion of executives in iigh- 
ranking administrative and technical jobs iu in- 
dustry who are in the upper-age brackets, n sub- 
stantial percentage of these executives will have 
to be replaced during the next decade. Becaise of 
this situation, there are likely to be favorable 
opportunities for well qualified young men to enter 
administrative work in the late 1950’s and carly 
1960's. 

A number of managerial jobs are discussed in 
separate occupational reports in this Handbook. 
Among these jobs are those of hotel manager, res- 
taurant manager, department store buyer, and 
bank officer. Accountants and personnel workers 
are examples of occupational groups, important 
in the management of many types of business en- 
terprises, which have opportunities for adv:nce- 
ment to high-level administrative jobs. Many 
members of other professions, such as engineers, 
chemists, and lawyers, also advance to admin -ira- 
tive positions in industry and government. (See 
index for page references.) 


TEACHING 


Teaching is the largest of all the professions. 
.\pproximately 114 million men and women in the 
United States are full-time teachers, and thou- 
sunds of others teach on a part-time basis. Many 
scientists, physicians, accountants, and members 
of other professions teach one or more classes in 
colleges and universities; similarly, large numbers 
o! carpenters, mechanics, and other craftsmen 
teach part time in vocational schools. 

No other profession offers so many employment 
opportunities to women as teaching; even the 
large field of nursing employs fewer than half the 
number of women engaged in teaching. For men, 
teaching is second only to engineering as a field of 
professional employment. Women teachers far 
oulnumber men in kindergarten and elementary 
However, the numbers of men and 
women are about equal in secondary (that is, jun- 
ior and senior high) schools, and men hold about 
three-fourths of all college and university teach- 
iux positions. 

lhe number of teachers needed by the Nation’s 
schools depends chiefly, of course, on the number 
of pupils enrolled. Enrollment, in turn, depends 
to large extent on the size of the school-age pop- 
ulation. The high birthrates of the 1940 decade 
(chart 8) have, in the past 10 years, brought un- 
precedented increases in elementary school enroll- 
ments. By 1956, the increased numbers of chil- 
dren were beginning to enter the high schools, and 
before the end of the decade the colleges will be 
feeling the impact of the high birthrates. Enroll- 
ments above the elementary school level are ex- 
pected to increase even more than the school- and 
college-age population, however, because of the 
persistent increase in the proportion of young peo- 
ple attending high school and college. 

For many years, nearly all the children 6 
through 13 years of age have been enrolled in 
school, but in the last 25 years there has been a 
spectacular rise in the proportion of youths of 
high school age (14 through 17 years) and college 
age (18 through 21 years) attending educational 
institutions. In 1930, only about half the group 
14-17 years of age attended school; by 1955, more 
than 80 percent were enrolled. Similarly, the 
proportion of the college-age population in edu- 


schools, 
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cational institutions increased from about 12 per- 
cent in 1930 to 33 percent in 1955. It is likely that 
these trends will continue, particularly at the col- 
lege level. 

On the basis of population trends and a con- 
servative allowance for further growth in the pro- 
portion of high school graduates entering college, 
a remarkable rise is anticipated in college and 
university enrollment during the 15-year period 
ending 1970, as shown in chart 25. The sizable 
increases expected also in enrollments in elemen- 
tary and secondary schools are shown, for the 
period 1955 to 1965, in chart 26. 

In order to staff the new classrooms that must 
be provided for the rising numbers of students, 
tens of thousands of additional teachers will be 
needed annually. Moreover, still greater numbers 
will be required, particularly in elementary and 
high schools, to replace those who leave the pro- 
fession. Although precise information is not 
available on the number leaving the field each 
year, it is conservatively estimated that at least 
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8 percent of the elementary and 5 percent of the 
high school teachers leave teaching annually. 
Using these replacement rates and assuming 1 
teacher for each 30 new pupils in the lower grades 
and 1 for each 25 pupils in high schools, an esti- 
mate has been made of the annual demand for 
new teachers for elementary and secondary grades. 
The total number of new teachers needed yearly, 
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through grade 12, is expected to range from about 
150,000 in the late 1950’s to more than 165,000 in 
the early 1960’s. (See chart 27.) Estimates 
of the demand for teachers at each educational 
level—in elementary and in secondary schools, and 
also in colleges and universities—are discussed in 
the following statements on these three broad 
areas of teaching. 
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Kindergarten and Elementary School Teachers 
(D. O. T. 0-30.02 and .11) 


Nature of Work 


Elementary school teaching is the largest field 
of professional employment for women and is also 
a growing field for men. In 1955-56, more than 
700,000 classroom teachers (87 percent women) 
and several thousand principals and supervisors 
were employed in public elementary schools. In 
addition, more than 100,000 teachers were em- 
ployed in parochial and other private schools. 

Kindergarten and elementary school teachers 
usually work with one group of pupils during the 
entire school day, teaching a wide range of sub- 
jects and supervising various activities. How- 


ever, in some school systems, teachers in the upper 
elementary grades may instruct several groups of 
pupils in 1 or 2 subjects. Many school systems 
also employ special teachers of art, music, and 
physical education. Teachers in schools with only 
a few students, especially in rural areas, may have 
to teach all subjects in more than one grade. 
Although the time spent in the classroom is 
usually less than the average working day in 
many other occupations, the elementary school 
teacher must spend additional time each day on 
such activities as planning work, preparing in- 
structional materials, developing tests, checking 
papers, making out reports, and keeping records. 
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Thousands of new teachers ate needed each year in elementary 
schools. 


Conferences with parents, meetings with school 
supervisors, and other professional activities also 
frequently occur after classroom hours. 


Where Employed 


Elementary school teachers are employed in all 
cities, towns, villages, and in many rural areas. 
About half the teachers in grades 1 through 8 and 
nearly all the kindergarten teachers are in towns 
and cities with more than 2,500 population. Al- 
though the number of 1-room schools is decreas- 
ing as a result of reorganization of school dis- 
tricts, about 40,000 teachers are still employed in 
these schools, which are located chiefly in the 
North Central States. 


Training and Other Qualifications 


All States require every teacher in the public 
schools to hold a certificate. The amount of edu- 
cation required for certification differs consider- 
ably from State to State, but there is a steady 
trend toward uniform educational standards. In 
1956, 31 States and the District of Columbia is- 
sued regular teaching certificates only to persons 
with at least 4 years of approved college prepara- 
tion, and 12 other States required at least 2 years. 
Only 5 States gave regular certificates for teach- 
ing in the public elementary schools to persons 
with 1 year or less of preparation. 

Few States (in 1956, only Alabama, Towa, 
Michigan, Nebraska, and South Dakota) require 
teachers in parochial and other private schools to 
hold certificates. However, most States refuse to 
accredit schools unless the teachers are properly 


certificated ; therefore, administrators of all types 
of schools generally prefer to hire teachers meeting 
State certification requirements. 

In nearly all States, certificates are issued by 
State departments of education on the basis of 
transcripts of credits and recommendations from 
approved colleges and universities. Certificates 
may be issued to teachers from other States if 
the necessary programs have been completed at 
accredited colleges. 

Every State and many individual school sys- 
tems have certain additional requirements for pub- 
lic school teaching. For example, 25 States require 
a health certificate, 29 require United States citi- 
zenship or at least filing of the first papers, and 
30 require an oath of allegiance. The prospective 
teacher should find out about the exact require- 
ments of the area in which he plans to work by 
writing to the State department of education or 
to the superintendents of local systems. 

Most institutions of higher education offer 
teacher preparation ; however, the majority of ele- 
mentary school teachers attend teachers’ colleges 
or liberal arts colleges. In a 4-year teacher-train- 
ing curriculum, the prospective elementary school 
teacher spends roughly one-fourth of the time in 
learning about children, the place of the school in 
the community, and materials and methods of in- 
struction—including practice teaching in an actual 
school situation; the balance of the time is de- 
voted to studying cultural and related subjects 
common in the usual liberal arts program. Kin- 
dergarten and elementary school teachers seldom 
have a subject-matter major ; most of them receive 
degrees in education. 

Tnexperienced teachers often start in rural 
schools or small town systems. Opportunities for 
advancement may come through annual salary in- 
creases in the same school system, shifting to an- 
other system with a higher salary schedule which 
recognizes experience gained in another school 
system, by appointment to a supervisory, adminis- 
trative or specialized position, or by obtaining ad- 
ditional preparation, 


Employment Outlook 


The shortage of elementary school teachers 
which existed in 1956 is likely to continue into the 
1960’s. The number of students preparing for ele- 
mentary school positions falls far short of the de- 
mand for new teachers. Fewer than 50,000 stu- 
dents qualified for such teaching positions in 1956, 
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whereas twice that number were needed. The defi- 
cit has been met by issuing short-term emergency 
certificates to teachers not meeting regular require- 
ments and by increasing the size of classes. Short- 
ages have tended to be most acute in areas where 
teachers’ salaries are lowest or where there are 
many better paying employment opportunities in 
other fields. It has been especially difficult to fill 
positions in rural areas and small towns. 

Enrollments in kindergarten and grades 1 
through 8, which expanded from about 22 million 
in 1950 to 29 million in 1956 owing to the high 
birthrates following World War IT, will continue 
to rise during the rest of the decade. The U. S. 
Office of Education points out that every 5 min- 
utes, day and night, a new classroom of children 
reaches school age. It is estimated that more than 
a million students will be added to the elementary 
school rolls each year until 1960, and more than 
35,000 new teachers will be needed annually to 
take care of the increase in enrollment. 

Many more teachers will be required as replace- 
ments than for new jobs, even in this period of 
rapid growth of school population. Each year, 
a large number of young women enter the teach- 
ing profession and then withdraw because of mar- 
riage or for other reasons. In addition, many 
teachers will reach retirement age. The replace- 
ment rate varies among States, but is conservative- 
ly estimated at about 8 percent for the country as 
a whole. At this rate, more than 60,000 elementary 
school teachers will be needed annually to replace 
those who will leave in the late 1950's. 

The demand for teachers to staff new kinder- 
garten and elementary school classrooms is 
expected to level off in the 1960 decade. Neverthe- 
less, more than 100,000 new teachers will be re- 
quired annually through 1965, unless replacement 
rates are reduced considerably. This figure does 
not provide for additional teachers needed to bring 
about improvements such as lower pupil-teacher 
ratios in overcrowded classrooms, replacement of 
persons not meeting regular requirements, and ex- 
tension of kindergarten facilities to all areas. 

Barriers to the employment of certain groups, 

particularly married women and older men and 
women, are being continually reduced largely be- 
cause of shortages of teachers. Members of these 
groups tend to find opportunities especially good 
in their own small communities, where lower sal- 
aries or isolated living conditions may not attract 
nonresidents. 


Earnings and Working Conditions 


Beginning salaries for kindergarten «nd ele- 
mentary school teachers in 1955-56 were erally 
between $3,000 and $3,500. A survey rep! senting 


65,000 women who graduated from collego n June 
1955 showed that nearly 45 percent were gaged 
in teaching in elementary schools in 19/\\, at an 


average annual salary of $3,242; this pares 
with an average salary of $3,141 for all e:o ployed 
women included in the survey. 

The estimated average salary for all clussroom 
teachers in elementary schools (including those 
with various amounts of experience) was *3,800 in 
1955-56—an increase of about $1,000 over (he past 
5 years. Teachers in 15 States had salaries averag- 
ing more than $4,000; in 12 States, salaries aver- 
aged between $2,000 and $3,000. 

Teachers’ salaries are usually lowest in rural 
schools and highest in large city system-. where 
educational and experience requirements a1 likely 


to be high. According to a survey by the \:itional 
Education Association, median salaries ‘or ele- 
mentary school teachers and principals i) public 
urban schools in 1954-55 were as follows: 
Classroom teachers Pris als 

Population of city Kindergarten Elementary Teaching ` pervising 
2500-4090. sc ta, eel $3,465 $3,919 $4, 773 
5,000-9,999-------- ------ 13,591 3,996 5, 175 
10,000-29,999_----- ------ 13,857 4,357 5,479 
30,000-99,999__ $4,041 4,028 4,677 5, 897 
100,000-499,999---_ 4,107 4,055 4,278 6, 321 
500,000 and over-__ 4,850 5,110 27,475 7, 956 


1 Includes kindergarten teachers, 
2 Assistant principals. 


Most schools are in session about 9 months ® 
year. Teachers, therefore, have a long vacation 
period, during which they often take summer 
courses to help them obtain advancement and sal- 
ary increases. 


Where To Go for More Information 


Information on schools and requirements in 
a particular State is available from the State de- 
partment of education at the State capital. 

General information on teaching may be ob- 
tained from: 

U. S. Department of Health, Education, and Welfare, 
Office of Education, Washington 25, D. C. 


National Education Association, 
1201 16th St. NW., Washington 6, D. C. 
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Secondary School Teachers 


(D. O. T. 0-31.01 and .10) 


Nature of Work 


secondary school teachers—those employed in 
junior and senior high schools—usually specialize 
iu a subject-matter field such as English, history, 
inathematics, or science. They teach several 
s every day either in their main field only or 
in that field and 1 or 2 related subjects. The most 
frequent combinations are English and history or 
other social-science subjects; mathematics and 
general science; and chemistry and biology or gen- 
eral science. Teachers in fields such as home eco- 
nomics, agriculture, commercial subjects, music, 
art, and industrial arts are less likely to have 
classes in other subjects. 
sides giving classroom instruction for from 
20 to 30 hours each week, secondary school teachers 
aleo develop and plan teaching materials, develop 
and correct tests, keep records, make out reports, 
consult with parents, and perform other duties. 
Many of them supervise students’ extra-class ac- 
tivities—sometimes after regular school hours. 
Maintenance of good relations with parents, the 
community, and fellow teachers is an important 
aspect of their jobs. 

\ pproximately 500,000 teachers, principals, and 
supervisors were employed in the Nation’s public 
and private secondary schools in 1955-56, to teach 
about 8 million pupils. Nearly half the classroom 
teachers in public secondary schools were men ; the 
proportion of women was somewhat higher in 
private schools. Men outnumber women in super- 


el 
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Teachers of mathematics are in great demand. 


visory and administrative positions in both public 
and private schools. 


Where Employed 


Secondary school teachers are employed in 4- 
year high schools (grades 9-12), 3-year junior 
high schools (grades 7-9), 3-year senior high 
schools (grades 10-12), and 6-year combined 
junior-senior high schools (grades 7-12). About 
40 percent of the public secondary schools, which 
enroll about 25 percent of the pupils, are of the 
4-year type; the majority of these are located in 
towns with a population of less than 2,500. Most 
of the separately organized junior high schools 
are in large cities. 

Although nearly half of all secondary school 
teachers teach in cities of 10,000 or more popula- 
tion, about one-third are employed in communi- 
ties with less than 2,500 population. 


Training and Other Qualifications 


A certificate is required by each State for sec- 
ondary school teaching. The usual educational 
requirement for a certificate is a bachelor’s degree, 
with the equivalent of at least one-half year of 
education courses, including student teaching, and 
specialization in one or more subjects commonly 
taught in secondary schools. A few States will 
grant secondary certificates only to people with a 
year of graduate work. Many school systems, es- 
pecially in large cities, have requirements beyond 
those needed for State certification. Some sys- 
tems require additional educational preparation, 
successful teaching experience, or special personal 
qualifications. 

College students preparing for secondary school 
teaching usually devote from one-fourth to one- 
third of the 4-year course to their major, which 
may be a single subject or a group of related sub- 
jects. About one-fifth of the time is spent in edu- 
cation courses—learning about children, com- 
munity life, and materials and methods of instruc- 
tion. The remaining time is devoted to general 
or liberal education. Satisfactory teacher-training 
curriculums are offered by universities with schools 
of education (which prepare about 40 percent of 
all high school teachers), by colleges with strong 


62 OCCUPATIONAL OUTLOOK HANDBOOK 


education departments and adequate practice 
teaching facilities, and by teachers’ colleges. 

Although certification requirements vary among 
the States, the person who is well prepared for 
secondary school teaching in one State usually has 
little trouble meeting requirements in another 
State. A well-qualified teacher can ordinarily ob- 
tain temporary certification in a State while he 
prepares to meet any unusual requirements. 

Qualified secondary school teachers may ad- 
vance to positions as supervisors, assistant prin- 
cipals, principals, superintendents, or other ad- 
ministrative officers. At least 1 year of profes- 
sional education beyond the first college degree 
and several years of successful classroom teaching 
experience are usually required for most super- 
visory and administrative positions. A few ex- 
perienced teachers are assigned to positions as 
part- or full-time guidance counselors, visiting 
teachers, or instructors of handicapped or other 
special groups. 


Employment Outlook 


The shortage of secondary school teachers in 
certain subject fields, which existed in 1956, is 
likely to persist throughout the rest of the 1950's. 
As enrollments continue to increase during the 
1960 decade, employment opportunities for sec- 
ondary school teachers will expand greatly. 

In 1956, demand exceeded the supply of quali- 
fied personnel available for teaching mathematics, 
science, and home economics, in nearly all parts of 
the country. Many schools were also having diffi- 
culty hiring teachers of girls’ health and physical 
education, music, agriculture, industrial arts, and 
commercial subjects. In some other subject fields, 
the supply of teachers was greater than the de- 
mand in a few localities, In general, those areas 
where industries employed many persons having 
college training in the sciences and where school 
system salaries were low, were having the most 
difficulty recruiting teachers, 

The demand for high school teachers will con- 
tinue to rise during the late 1950's. Enrollments 
in grades 9 to 12, which increased by about a mil- 
lion during the first half of the 1950 decade, are 

expected to expand by nearly 2 million over the 
last half of the decade. The number of new teach- 
ers needed each year to 1960 to take care of newly 
formed classes will average more than 15,000. In 


addition, at least double that number ‘will be re- 
quired to replace teachers who retire or otherwise 
leave the teaching profession. 

The supply of persons available to fill teaching 
positions each year is difficult to estimate. In 
1955, approximately 50,000 college graduates met 
certification requirements for secondary school 
teaching. However, by the fall of that year, more 
than a third of the graduates were employed in 
positions other than teaching, were in the military 
service, had become homemakers, or were other- 
wise lost to the teaching field. Similarly, a large 
proportion of the 57,000 potential teachers grad- 
uated in 1956 were not available for teaching posi- 
tions. If this situation persists throughout the 
rest of the decade, well-qualified candidates seek- 
ing to enter secondary school teaching will find 
employment opportunities in most areas. 

A growing number of teachers will be needed 
during the 1960’s, when enrollments will expand 
rapidly as a result of the high birthrates following 
World War II. The great increase in population 
reaching high school age, combined with the trend 
for a growing proportion of young people to 
enter and graduate from high school, will result 
in a demand for more than 20,000 teachers each 
year, on the average, to handle new classes during 
the early 1960’s. The number of teachers needed 
in the last half of the decade will be only slightly 
lower. Throughout the 10-year period, vacancies 
created by turnover will exceed the number of new 
positions. Employment opportunities for teach- 
ers are expected to continue to be best in science, 
mathematics, and other subject fields where the 
demand in private industry is also great, unless 
there is a considerable decline in economic activity 
with resulting unemployment. Under conditions 
of economic decline, teaching will, as has been 
demonstrated historically, become a highly com- 
petitive field and certification requirements will 
probably be raised. 


Earnings and Working Conditions 


Classroom teachers in secondary schools had an 
average annual salary of about $4,350 in 1955-56. 
In a few, predominantly rural, southern States, 
their average salary was less than $3,000. In New 
York, California, and New Jersey, it was more 
than $5,000. 

Junior high school teachers frequently receive 
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somewhat lower salaries than high school teachers 
in the same school system; however, the trend is 
toward equalizing salaries of teachers with the 
sume educational preparation regardless of grade 
taught. Teachers of vocational education, physi- 
cal education, and other special subjects often re- 
ceive higher salaries for their work than do other 
teachers in the same school. 

Under the salary schedules in effect in most 
school systems, teachers receive regular salary in- 
creases as they gain experience and additional 
education. 

Salaries of teachers are usually lower in towns 
and small cities than in larger cities, but educa- 
tional and experience requirements in large city 
school systems are likely to be higher. On the 
average, salaries of principals in the largest cities, 
where administrative responsibilities are great, 
are much higher than in towns and small cities. 
According to a survey by the National Education 
Association, median salaries for classroom teach- 


ers and principals in public urban secondary 
schools in 1954-55 were as follows: 


Classroom teachers Principals 


Population of city Junior high High school Junior high High school 
2,500-4,999__ $3,579 $3,848 $4,650 $5, 171 
- 3,751 4,021 5,262 5, 607 

- 4,103 4,385 5,824 6, 366 

4,382 4,686 6,500 7, 225 

100,000-499,999_ 4,311 4,650 6,870 7,373 
500,000 and over-.. 4,931 5,864 8,600 9, 692 


Where To Go for More Information 


Information on schools and requirements in a 
particular State is available from the State de- 
partment of education at the State capital. 

General information on teaching may be ob- 
tained from: 

U. S. Department of Health, Education, and Welfare, 
Office of Education, Washington 25, D. C. 


National Education Association, 
1201 16th St. NW., Washington 6, D. C. 


College and University Teachers 
(D. O. T. 0-11.50) 


Nature of Work 


More than 160,000 teachers were employed full 
time in the Nation’s 1,855 colleges and universities 
in 1956. In addition, thousands of teachers were 
employed part time, especially in such fields as 
medicine, law, and business administration. Men 
predominated in most college teaching fields and 
held about 95 percent of the positions in engineer- 
ing, the physical sciences, agriculture, law, and 
philosophy. About one-fourth of all full-time 
teachers were women; only in nursing, home eco- 
nomics, and library science were they in the 
majority. 

The chief function of college and university 
teachers is instructing students in a specific sub- 
ject field. More than half teach courses in social 
science, fine arts, English, physical science, edu- 
cation, or engineering. In addition to teaching 
classes from 6 to 15 hours a week during the 
academic year, the college teacher spends a con- 
siderable amount of time preparing tests and other 
materials for classroom use, checking and grading 
student work, enlarging his own understanding 
of his subject, keeping up to date with develop- 
ments in his field, taking part in academic admin- 
istration, writing for publication, and lecturing 


to civic and professional groups. Faculty mem- 
bers also frequently engage in research; some act 
as consultants to business, industrial, scientific, or 
government organizations; a substantial number 
become full-time administrators, 


Where Employed 


More than half of all faculty members are em- 
ployed by universities; about 20 percent by liberal 
arts colleges; from 5 to 10 percent each by teach- 
ers’ colleges, by community (junior) colleges, and 
by technical schools; and fewer than 5 percent by 
theological and other professional schools. 

The distribution of colleges and universities 
among the States is extremely uneven, primarily 
because of differences in population. Some 
western States have but 1 or 2 colleges with only 
a few hundred faculty members altogether. On 
the other hand, a few States with the largest popu- 
lations each have more than 100 institutions and 
more than 10,000 faculty members. About half 
of all college and university teachers are em- 
ployed in the following eight States, each having 
college enrollments, which exceeded 100,000 in 
1956: New York, California, Pennsylvania, Illi- 
nois, Massachusetts, Texas, Ohio, and Michigan. 
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Training and Other Qualifications 


Graduate training, often including completion 
of all preliminary work for the doctorate except 
the dissertation, is a common requirement for col- 
lege teaching. The doctor’s degree is frequently, 
but not uniformly, required for promotion or ap- 
pointment beyond the rank of instructor. How- 
ever, outstanding students often assist in teaching 
undergraduates while still taking graduate work. 
At some institutions, possession of a master’s de- 
gree qualifies the holder for an instructorship, at 
least when further graduate study is contemplated. 

The doctor’s degree is required for the better 
teaching positions, but requirements vary consid- 
erably by type of appointment and institution and 
by subject field. A survey of more than 600 
degree-granting institutions in 1953-54 showed 
that 84 percent required the doctorate for appoint- 
ment to a full professorship, 44 percent, for ap- 
pointment to an associate professorship, 15 
percent, for an assistant professorship, and 3 per- 
cent, even for an instructorship. The doctorate is 
most likely to be required for teaching psychology, 
biological sciences, physical sciences, social sci- 
ences, and philosophy; it is least likely to be a 
requirement in fields such as health and physical 
education, fine arts, engineering, business and 
commerce, and home economics. 

Advancement depends to a considerable extent 
on length of experience and educational at- 
tainment of the teacher. Few institutions grant 
tenure (full status as a member of the staff on a 
continuing basis) or give advancement to instruc- 
tors with less than 8 years of service. Assistant 
and associate professorships are attained only 
after considerable graduate training or experience. 
To advance to the rank of full professor usually 
requires a number of years of successful college 
teaching experience, as well as the Ph. D. degree. 
Outstanding achievement, generally through re- 
search or publications, often hastens advancement. 


Employment Outlook 


Openings for new entrants to college teaching 
will be numerous in the late 1950’s and will in- 
crease greatly during the 1960's. Opportunities 
will be best for those with doctoral degrees and 
those who have completed all requirements for 
the doctorate except the dissertation. 


The demand for teachers is, of course, closely re- 
lated to the number of students attending college. 
In 1955-56, enrollment in institutions of ligher 
education was about 3 million. This was the high- 
est enrollment ever recorded, despite the fai that 
the college-age population (18 to 21 years: was 
lower than at any time during the 1930 and 
1940’s. The proportion of young people attending 
college more than doubled during these two dec- 
ades and, by 1956, had risen to about one-third of 
the 18 to 21 age group. 

A great increase in the population 18 to 21 years 
of age isin prospect. The number of young people 
in that age group will rise by about 1 million be- 
tween 1955 and 1960, by 214 million in the fol- 
lowing 5-year period, and by 214 million between 
1965 and 1970. At the same time, it is likely that 
the extension of college education to a higher pro- 


portion of young people will continue—ow ing to 
such factors as rising family income, gre:!»r de- 
mand for college-trained personnel, the i): reas- 
ing number and proportion of the populatis): who 
finish high school and are, therefore, eligible to 


enroll in college, and the accessibility of «ollege 
education to more of the population (t!: rough’ 


community colleges and evening session- and 
through the greater availability of schol:ships 
and other financial aids), Assuming a moderate 


increase in the proportion of the age group at- 
tending college (less than 1-percent increase each 
year) and assuming that training facilities will be 
available, the number of students in 1970 will be 
double the 1955 enrollment. To handle this in- 
crease in enrollments, an average of about 10,000 
additional teachers will be needed annually to 
1960, about 15,000 annually in the early 1960's, 
and more than 20,000 each year during the late 
1960's. 

Besides the new teachers needed to take care of 
expanding enrollments, about 10,000 may be re- 
quired annually in the late 1950’s to replace per- 
sons who retire or otherwise leave the profession. 
The death and retirement rate will probably con- 
tinue high for many years since, in 1955, approxi- 
mately 8 percent of all full-time college teachers 
were more than 60 years old and another 10 per- 
cent were between 55 and 60. In addition, some 
will leave teaching each year to enter other types 
of employment; the number leaving will depend 
primarily on the level of business activity and on 
conditions in the academic profession itself. 
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The supply of new college teachers comes 
‘vely from students receiving graduate degrees. 
U. S. Office of Education estimates that the 
mwnber of doctorates conferred in the last half of 
the 1950 decade will average about 8,800 a year 
ai! will rise gradually during the early 1960’s to 
approximately 15,000 in 1965. Similarly, the 
number of master’s degrees will average close to 
70,000 annually in the late 1950’s and may rise to 
more than 100,000 in 1965. It is impossible, how- 
ever, to predict the proportion of graduates who 
will enter teaching. In 1955, when the demand 
was probably for fewer than 20,000 new teachers, 
more than 65,000 persons received graduate de- 
grees; nevertheless, shortages of teaching person- 
nel were reported in several fields, particularly in 
ile physical sciences, engineering, and mathemat- 
ics. In all likelihood, the supply of well-qualified 
persons available for teaching positions will con- 
tinue to be insufficient to meet the demand in many 
subject fields throughout the 1960's. (See index 
for page numbers of separate statements on each 
profession.) 


Ecrnings and Working Conditions 


Salaries of instructors averaged about $4,000 in 
;. In most institutions, the average salary of 
ssistant professors was at least $1,000 more than 
that of instructors. Salaries of associate profes- 
; averaged between $5,500 and $6,500 in the 
better paying small colleges and between $7,000 
and $8,000 in large institutions. Salaries of pro- 
fessors generally averaged between $8,000 and 
$11,000 in the most adequately financed institu- 
tions. 

Salaries of teachers tend to be lowest in com- 
munity colleges, small liberal arts colleges, and 
women’s colleges; they are highest in State uni- 
versities, technological institutes, and large pri- 
vately controlled universities. Average salaries 
in 1955-56 for teaching personnel in selected pri- 
vately controlled institutions in New England and 
the Middle Atlantic States were as follows: 


so 
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3 women’s colleges____--_----------------------- 
6 small institutions. 

5 medium-size institutions- 
5 large institutions. 


Average salaries of teachers in a group of well- 
financed institutions increased by about a third 
from 1948 to 1956. Further increases seem likely, 
partly as a result of large contributions by private 
foundations and business corporations. 

Many faculty members have some professional 
income in addition to their regular salaries. The 
chief source of supplementary income is other 
teaching (often in summer sessions) not a part of 
the teacher’s regular duties. Consulting work is a 
major source of extra income, particularly for 
teachers of engineering and physical sciences. A 
few teachers have considerable income from lectur- 
ing and from royalties on publications. Those 
who have achieved professional recognition are 
the most likely to be offered opportunities to sup- 
plement their regular salaries. 

Retirement plans differ considerably by institu- 
tion, but an increasing number of colleges and 
universities are participating in the Government 
social security program, often as an accompani- 
ment to plans of their own. The greatest number 
of institutions have set 65 years as the retirement 
age, though nearly as many stipulate 70 years. In 
any case, most institutions permit exceptions to 
the age limit. 


Where To Go for More Information 


U. S. Department of Health, Education, and Welfare, 
Office of Education, Washington 25, D. C. 
American Association of University Professors, 

1785 Massachusetts Ave. NW., Washington 6, D. C. 


National Education Association, 
1201 16th St. NW., Washington 6, D. C. 
Professional societies in the various subject 

fields will generally provide information on teach- 
ing requirements and employment opportunities 
in their particular professional fields. For names 
and addresses of societies, see statements on 
specific professions. 


HEALTH SERVICE OCCUPATIONS 


Medical and other health service occupations not 
only are vital to the welfare of the country but also 
are a major source of employment for both men 
and women. In 1950, more than 114 million per- 
sons were employed in the health field, and since 
then the number has undoubtedly increased. 

Foremost among the health occupations are the 
professions of nurse, physician, pharmacist, and 
dentist, in which large numbers are employed. 
Included also are a number of smaller professions 
and several small groups of technicians and other 
specially trained workers, such as dental hygien- 
ists and X-ray technicians. In addition, many 
workers are employed as hospital attendants and 
practical nurses, occupations in which a lesser 
amount of training is generally required. 

Workers in the health field are employed in a 
wide variety of places including hospitals, sani- 
tariums, clinics, laboratories, pharmacies, nursing 
homes, industrial plants, offices of private practi- 
tioners, and patients’ homes. Although employ- 
ment tends to be concentrated in the heavily popu- 
lated and wealthy sections of the country and in 
big cities, some health workers are found in every 
village and town. 

More than three-quarters of a million women 
workers were employed in the health occupations 
in 1950. Of these, well over half a million were 
engaged in professional and technical work. 
Nursing, the largest of the major health service 
occupations, is second only to teaching as a source 
of professional employment for women, Other 
health related occupations in which women pre- 


dominate are practical nurse and hospital attend- 
ant, medical X-ray technician, laboratory techni- 
cian, dietitian, dental hygienist, physical therapist, 
occupational therapist, and medical record 
librarian. 

About half a million men were in the health 
field, chiefly in professional occupations. Medi- 
cine ranks with engineering, accounting, teaching, 
and law asa major profession for men. The health 
professions in which men predominate offer many 
opportunities for independent practice. For ex- 
ample, in 1950, almost 90 percent of all dentists 
and 65 percent of all physicians were self- 
employed. 

Employment in the health fields has been in- 
creasing and is expected to continue to grow. The 
country’s expanding population and the rising 
health consciousness of the general public will be 
reflected in a growing demand for medical, dental, 
nursing, and other health services. In addition, 
such factors as the extension of hospitalization 
and other medical insurance plans, the rapid ex- 
pansion of expenditures for medical research, and 
continued provision of health care for veterans 
and members of the Armed Forces point toward 
the need for additional health personnel. More- 
over, many new workers will be needed each year 
to replace those who die, retire, or—particularly 
in the case of women—leave the field for other rea- 
sons. Thus, there will be many opportunities for 
employment in the health occupations over the 
next decade. 


Registered Professional Nurses* 
(D. O. T. 0-33) 


Nature of Work 


Registered professional nurses play an impor- 
tant role in our Nation’s medical and health sery- 
ices. They have the primary responsibility for 
carrying out physicians’ instructions and supple- 
menting their services by performing independ- 
ent nursing functions. Most members of the 
~“*Prepared by the Women’s Bureau of the U. S. Department of 
Labor. 


66 


profession are general duty nurses, primarily con- 
cerned with the care and welfare of patients. 
The tasks performed by such nurses include ad- 
ministering medicines, ointments, and drugs; ob- 
serving and reporting temperature, pulse, and 
respiration; and evaluating symptoms and reac- 
tions. Nurses also perform such therapeutic tasks 
as changing dressings; bathing, massaging, and 
feeding patients; and assisting in the education 
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The student nurse trains under the constant supervision of a 
professional nurse. 


of patients regarding their condition and rehabil- 
itation. A nurse who performs these duties may 
be employed as a general staff nurse in a hospital, 
health institution, or health agency; or as a 
private duty nurse working for an individual pa- 
tient. Regardless of the employer, the nurse works 
under the direction of the attending physician. 

Professional nurses may also specialize in some 
aspects of patient care and treatment. A nurse 
Specializing in obstetrics, for example, may assist 
the physician in the delivery room; an instru- 
ment nurse may work exclusively in the operating 
room, handling complex technical equipment in 
connection with surgery; a nurse in a health 
agency may provide patient care in a specific area 
of medical specialization, such as heart disease, 
cancer, or infantile paralysis. 

A growing field of specialization for nurses, 
which includes duties outside of direct patient 
care, is in public health education and improve- 
ment. Here the emphasis is on prevention of dis- 
ease and promotion of health and rehabilitation in 
the community. As an employee of a public or 
private agency concerned with health programs, 
the nurse may perform such diverse functions as 
demonstrating diet plans to groups of patients, 
helping to prepare charts and booklets on home 
health and sanitation, or providing information 


about disease prevention to families of migrant 
workers. 

Nurses in industrial establishments are con- 
cerned with the health needs of employees. They 
may work in health service departments which 
provide employees with emergency care, health 
examinations, and health counseling. These 
nurses may also assist in developing programs for 
the prevention and control of accidents and occu- 
pational diseases, and in maintaining sanitation 
and safety standards in the plant. Nurses in doc- 
tors’ and dentists’ offices work in a team relation- 
ship with the physician, caring for patients and 
performing laboratory and other services for the 
physician. 

Nurses who have college degrees in nursing edu- 
cation or nursing administration may specialize in 
these areas. Typical duties include teaching such 
courses as nursing techniques or nursing ethics, 
serving as executive secretaries on State boards of 
nurse examiners, or directing the activities of 
nursing personnel in hospitals. 


Where Employed 


In 1956, the number of employed professional 
nurses was about 430,000, according to estimates 
of organizations in the field of nursing. About 
65 percent of the nurses worked for hospitals, 
schools of nursing, and other institutions; 17 per- 
cent for private individuals, 8 percent for physi- 
cians and dentists in private practice; and the re- 
mainder for public health agencies (6 percent) 
or industrial establishments (4 percent). AN 
branches of the military service employ commis- 
sioned nurse officers, and there are some jobs over- 
seas with public or private social, religious, and 
welfare agencies or with the Federal Government. 
This occupation is second only to teaching in the 
employment of professional women. Only 2 per- 
cent of all nurses are men. Since the vast ma- 
jority of communities maintain some health facili- 
ties and services, nurses may be employed almost 
anywhere in the country, provided they can meet 
the State licensing requirements. 


Training and Other Qualifications 


Two types of schools, hospital-controlled and 
college-controlled schools, offer the preparation re- 
quired for professional nursing. Hospital schools 
offer 3 years of training, leading to a diploma in 
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nursing. Collegiate schools offer from 4 to 5 years 
of training leading to a bachelor’s degree; some 
offer a program (open only to college graduates) 
leading to a master’s degree. Of the 1,125 State- 
approved schools of nursing in the United States 
in 1956, 83 percent were hospital schools which 
had an enrollment of 93,530 diploma students, or 
85 percent of all student nurses. The 194 col- 
legiate schools had 16,374 students. Newer associ- 
ate degree programs in the junior and community 
colleges, usually 2 years in length, currently en- 
roll approximately 1,000 students. 

A high school diploma, usually from a college 
_preparatory course, is a minimum requirement for 
admission to either a hospital or collegiate school. 
Demonstrated competence in science and mathe- 
matics may also be required. Some schools accept 
only those students who have graduated in the 
upper third or half of their class. A few schools 
accept only students who have completed 2 years 
of college work. The usual age limits for admis- 
sion are a minimum of 18 and a maximum of 35 
years. 

Tuition and other expenses of an education in 
nursing vary widely among schools of nursing. 
In most schools, some of the cost of the training 
is compensated for by services which the student 
nurse performs for the hospital. Training in hos- 
pital schools is usually less expensive than in col- 
legiate schools because the latter include a full 
college curriculum. Scholarships and loans for 
training in nursing are available from nursing 
schools, and various civic and professional organi- 
zations, women’s clubs, and business groups. The 
Public Health Service, the Children’s Bureau, and 
the Office of Vocational Rehabilitation of the U. S. 
Department of Health, Education, and Welfare 
also make some training stipends available for 
graduate nurse education or for a specific field of 
nursing. 

Professional nurses must be licensed to practice 
nursing within a particular State. To obtain a 
license, the nurse must have graduated from a 
school approved by the State board of examiners 
and must pass a State board examination. All 
State boards use a uniform examination prepared 
by the National League for Nursing, but each State 

establishes its own passing grade, A nurse may 
be registered in more than one State either by 
examination or by endorsement of a license issued 
by another State. Examination and endorsement 


fees range from $5 to $30, depending on the State. 

Hospital nursing usually begins with general 
duty work from which nurses may advance to 
progressively more responsible supervisory posi- 
tions such as head nurse, supervisor, assistant direc- 
tor, and director of nursing services. Adv: 
ment is possible for both diploma nurses and ie- 
gree nurses; but degree nurses who are specifics ily 
trained in nursing administration usually pros: 
much more rapidly to the higher administr 
and executive positions. Advancement may 
come with the acquisition of a clinical specia|iza- 
tion in nursing. 

A degree in nursing is usually required for entry 
into the fields of public health nursing and nursing 
education, Advancement in these fields is to pro- 
gressively more responsible program planning 
and consultant work. 


Employment Outlook 


A shortage of professional nurses, which nas 
existed since the 1940’s, was still very much in evi- 
dence in 1956, when it was estimated that TÀ. '00 
additional nurses were needed. In consequci e, 
practically no age limitations were being pla d 
upon qualified professional nurses seeking to 
enter the labor market. Furthermore, a num!’ 
of hospitals, which were faced with serious shor’ - 
ages of nurses, established child-care centers, o1- 
ganized special transportation facilities, and cre- 
ated part-time jobs to facilitate the reemployment 
of inactive nurses. 

The shortage of nurses was not due to a drop in 
the number of active nurses, which has greatly in- 
creased in proportion to the population from 55 
nurses per 100,000 population in 1910 to 259 in 
1956, but rather to a rising demand. Factors 
which have helped to create this increasing de- 
mand include: The expansion of medical services 
brought about by discoveries of new medical tech- 
niques and drugs; the improved economic status of 
the population; the increasing participation of 
people in hospitalization and health plans; the 
growth of preventive medical services; and the 
changing composition of our growing population 
with its increasing proportions of very young and 
older persons who frequently require greater than 
average medical care. 

The demand for nurses is expected to continue 
to be strong for the remainder of the 1950’s and 


HEALTH SERVICE OCCUPATIONS 69 


during the early 1960’s. In addition to the nurses 
who will be needed annually to fill new positions, 
mony will be needed to replace those who leave 
the field. Leaders in the nursing field have esti- 
mied that about 5 percent of all professional 
nurses leave active nursing each year. Further- 
more, since 1948 only about two-thirds of the nurs- 
ing students enrolled each year have remained to 
graduate. In 1955, it was estimated that nursing 
sclools must admit 58,000 students annually to 
meot immediate needs and the needs of the next 
few years. This figure exceeds by some 15,000 the 


annual student nurse enrollment in each year 
since 1948. Some of this demand will be met by 
reoutry—at least on a part-time basis—of inactive 


nurses, estimated in 1951 to be approximately 40 
percent of the total of all registered nurses. 
(About two-thirds of these inactive nurses were 
under 40 years of age in 1951.) 

yomand for nurses with advanced preparation 
iv such specialties as psychiatric nursing, nursing 
ovation, supervision and administration, and 
pvulic health work, is expected to rise even faster 
tlan for less highly trained personnel through 
ti early 1960’s. Factors underlying this demand 
avo the increasing complexity of nursing functions 
as-ociated with new discoveries in medical knowl- 
edgo and techniques; the anticipated extension of 
high quality nursing care to more people; and the 
gvowing emphasis on preventive medicine through 
improved and extended health education of the 
population. College-trained personnel will un- 
doubtedly continue to have excellent opportunities 
in these specialties during this period. 

Over the long run, the nursing profession is ex- 
pected to expand because of the continuing effect 
of those factors which have produced the present 
demand, but also because of the anticipated popu- 
lation growth. However, the nature of the expan- 
sion in the profession is not clear. Some modi- 
fications have already been made in the functions 
of professional nurses, and further studies are be- 
ing directed toward the most effective utilization 
of nurses and the best patterns of training for the 
occupation. A number of junior colleges and some 
hospitals are experimenting with a 2-year pro- 
gram of training bedside nurses. Graduates of 
these programs are eligible for the State board 
examination in nursing. However, the growing 
demand for highly trained degree nurses for ad- 
ministrative, supervisory, and teaching jobs is 
expected to continue. 


Earnings and Working Conditions 


Average salaries of nurses employed in hospitals 
in 16 metropolitan areas in 1956-57 ranged from 
$58.50 to $75.50 a week for general duty nurses 
and from $100.50 to $124.50 for directors of nurs- 
ing. General duty nurses earned somewhat less 
than medical record librarians, physical thera- 
pists, and dietitians whose salaries were closer to 
those of head nurses. The following tabulation 
from a Bureau of Labor Statistics survey shows 
average straight-time weekly salaries for general 
duty nurses in these areas: 


Atlanta. $59. 50 
Baltimore 66. 00 
ESOS COU ee eee 64. 50 
Buffalo_ 66. 00 
Chicago. 73.00 
Cincinnati 68. 00 
Cleveland_-~ 70. 00 
Dallas- seme 68. 50 
Los Angeles—Long Beach__-------------- 75. 00 
Memphis___----------- 


Minneapolis-St. Paul 
New York_-_----- 

Philadelphia —_- 
Portland (Oreg.)---- 
San Francisco-Oakland__ 
St. Louis. 


Professional nurses employed by industrial or 
business establishments averaged from $61.50 to 
$84.00 per week in 18 metropolitan areas during 
late 1955 and early 1956. Some of the highest 
salaries in the nursing field are paid to commis- 
sioned nurses in the Public Health Service, where 
annual earnings ranged from $4,063 to $11,745 in 
1955. Private duty nurses earned from $12 to 
$14 for a basic 8-hour day in most States in 1955. 

Although information on starting salaries for 
all nurses is not available, starting salaries of pro- 
fessional nurses with college degrees compare 
favorably with those of women in other profes- 
sional occupations, according to a survey of June 
1955 women college graduates conducted by the 
National Vocational Guidance Association and 
the Women’s Bureau of the U. S. Department of 
Labor. Professional nurses averaged $3,438 an- 
nually, according to this survey; and these earn- 
ings were exceeded only by those of mathemati- 
cians and statisticians, who averaged $3,848, and 
of chemists, who averaged $3,900, annually. 

The 1956-57 survey of hospital nurses in 14 
metropolitan areas indicated that a majority of 
nurses worked a weekly schedule of 40 hours and 
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received equal time off or straight-time pay for 
overtime work. Almost all nurses received extra 
pay for evening or night shifts. Almost all 
nurses received at least 2 weeks of paid vacation 
after a year of service. 


Where To Go for More Information 


Further information on opportunities in pro- 
fessional nursing is available in the following 
publication: 


The Outlook for Women in Professional Nursing 
Occupations. Women’s Bureau Bull. 203-3, Re- 


vised, 1953. Superintendent of Documents, Wash- 
ington 25, D. C. Price 30 cents. 


Information on career opportunities, schools, 
and preparation for the profession may be ob- 
tained from: 

Committee on Careers, National League for Nursing, 
2 Park Ave., New York 16, N. Y. 

Information on salaries, working conditions, 
and employment opportunities may be obtained 
from: 


American Nurses’ Association, 
2 Park Ave., New York 16, N. Y. 


Physicians 
(D. O. T. 0-26.10) 


Nature of Work 


Physicians diagnose diseases and treat people 
who are ill or in poor health. In addition, they 
are concerned with the prevention of disease and 
the rehabilitation of the injured or ill. They gen- 
erally examine and treat patients in their own 
offices and in hospitals, but also visit patients at 
home when necessary. Some physicians combine 
the practice of medicine with research or college 
teaching. Others hold full-time research or teach- 
ing positions, or perform administrative work in 
hospitals, professional associations, and other or- 
ganizations. A few are primarily engaged in 
writing and editing medical books and magazines. 

About half the physicians engaged in private 
practice are general practitioners—often referred 
to as “family doctors”; the others specialize in 
the treatment of particular types of ailments. In 
recent years, there has been a marked trend toward 
specialization ; 32 specialties are recognized by the 
medical profession. Among the largest fields of 
specialization are surgery, internal medicine, pedi- 
atrics (medical care of children), obstetrics 
(childbirth), gynecology (women’s diseases), psy- 
chiatry (diseases and disorders of the mind), 
radiology (use of X-ray, radium, and other radio- 
active sources), ophthalmology (the eye and its 
diseases), and otolaryngology (diseases of the ear, 

nose, and throat). 


Where Employed 


About 210,000 physicians were professionally 
active in the United States in 1955. The great ma- 


jority—about 150,000—were engaged in private 
practice. Approximately 25,000 were interns or 
residents in hospitals, and another 15,000 held 
regular positions on hospital staffs. About 10,000 
physicians were serving as commissioned officers 
in the Armed Forces, and more than 5,000 were 
employed in Federal Government agencies, chiefly 
in the hospitals and clinics of the Veterans Admin- 
istration and the Public Health Service. The re- 
mainder were employed in private industry, State 
and local health departments, medical schools, 
research foundations, and professional organi- 
zations. 

In 1956, more than 40 percent of all physicians 
were in the 5 States with the largest population: 
New York, California, Pennsylvania, Illinois, and 
Ohio. At the other extreme were 20 States which 
altogether had fewer than 10 percent of the pro- 
fession. The Middle Atlantic States and New 
England had the highest ratio of physicians to 
population; the South had the lowest. As a rule, 
general practitioners are much more evenly dis- 
tributed geographically than specialists, though 
both are concentrated in big cities and in certain 
regions of the country. 


Training and Other Requirements 


A license to practice medicine is required in all 
States and the District of Columbia. To qualify 
for a license, a candidate must graduate from an 
approved medical school, pass a licensing examina- 
tion, and—in half the States—serve a 1-year hos- 
pital internship. (Although 24 States still permit 
a physician to be licensed immediately upon grad- 
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Surgeon and assistants form a team in performing an operation. 


uation from medical school, it is universally recog- 
nized that an internship is necessary for accept- 
ance by the profession, regardless of specific State 
requirements.) Nineteen States and the District 
of Columbia specify that applicants for medical 
licenses must first pass an examination in the basic 
sciences to become eligible for the medical licensing 
examination. 

Licensing examinations are given by State 
boards. The National Board of Medical Exam- 
iners also gives an examination which is accepted 
as a substitute for State examinations by most 
States. Although physicians licensed in one State 
can usually obtain a license to practice in another 


without further examination, some States limit 
this reciprocity. 

At least 8 years of training beyond high school 
is needed to become a physician—3 years of pre- 
medical college study, 4 years of professional edu- 
cation in a medical school, and 1 year as a hospital 
intern. Some medical schools require applicants 
to have completed 4 years of college education. 
Premedical study must be in an approved college 
and must include courses in English, physics, biol- 
ogy, and inorganic and organic chemistry. In 
addition, students are encouraged to acquire a 
broad general education by taking courses in the 
humanities and the social sciences. 
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In 1956, there were 76 approved medical schools 
in the United Stateg-which awarded the degree of 
doctor of medicine (M. D.) to students completing 
the 4-year course sof study. In addition, 6 ap- 
proved schools offered 2-year courses in the basic 
sciences; students completing these courses could 
then transfer to a regular medical school for the 
last 2 years of study. The first 2 years of medical 
training are devoted to laboratory and classroom 
work in basic medical sciences such as anatomy, 
biochemistry, physiology, pharmacology, micro- 
anatomy, and pathology. During the last 2 years, 
the student spends most of his time working in 
hospitals and clinics under the supervision of an 
experienced physician and learns to take case his- 
tories, perform examinations, and recognize dis- 
eases. Following completion of the 4-year medi- 
cal course, all students serve at least a 1-year 
internship in a hospital. 

To an increasing extent, young physicians are 
taking further training beyond the 1-year intern- 
ship. Those who plan to enter general practice 
often serve an additional year as interns or resi- 
dents in a hospital. A physician desiring to be- 
come a specialist must spend from 2 to 4 years— 
depending on the specialty—in advanced hospi- 
tal training as a resident followed by 2 or more 
years of practice in the specialty in order to qual- 
ify for specialty board examinations. Doctors 
interested in teaching and research may take grad- 
uate work leading to the master’s or Ph. D. degree 
in fields such as biochemistry and microbiology. 

Every year, more young people apply to medi- 
cal schools than can be admitted. Despite the ex- 
pansion of training facilities, twice as many stu- 
dents applied for admission in 1955 as could be ac- 
cepted. However, the number of applicants has 
decreased from the high point reached immedi- 
ately after World War II when there were more 
than three applicants for each medical school 
opening. 

In selecting students, each medical school estab- 
lishes its own standards. As a rule, considerable 
importance is attached to a good scholastic record, 
the amount of premedical education (three- 
fourths of the freshman medical class in 1955 had 

completed 4 years of college), the premedical col- 
lege attended, and the score earned on the Medical 
College Admission Test which is taken by almost 
all applicants. Consideration is also given to 


character, personality, leadership qualitics, and 
other factors as evidenced in personal interviews 
and by extracurricular activities in college. Place 
of residence is important since many St:!e-sup- 
ported medical schools give preference to residents 
of the States in which the schools are lovted. 
The majority of newly qualified physicians 
open their own offices. New graduates citering 
the Armed Forces are usually commissioned as 
first lieutenants or lieutenants (j. g.) and, i£ they 


make military service a career, can rise to ihe rank 
of colonel or the equivalent, and even ‘iigher. 
Graduates of approved medical schools are «ligible 
for Federal Civil Service positions and for com- 


missions in the U. S. Public Health Service. 


Employment Outlook 


Opportunities for physicians were excellent in 
1956. Additional general practitioner were 
needed in many parts of the country, pari ularly 
in rural areas. Physicians were being sou ht for 
the growing fields of public health, rehabi’ ‘ation, 
industrial medicine, and mental health. "I he con- 
tinuing high birthrate was creating great omand 
for obstetricians and pediatricians. Medical 


schools reported unfilled faculty position. : there 
was a shortage of qualified physicians for :vedical 
research; and Federal, State, and local «vencies 
found it difficult to recruit doctors for salaried po- 
sitions. Many vacancies existed on hospital staffs 
and, despite the employment of 6,000 foreign in- 
terns and residents, there were more than 7,000 un- 
filled internships and residencies. The Armed 
Forces absorbed many new graduates as replace- 
ments for doctors completing military service. 

During the late 1950’s and early 1960's, the sup- 
ply of new physicians is expected to increase stead- 
ily. Many medical schools are planning to ex- 
pand, several new schools will be in operation, and 
three of the six 2-year basic science schools will be- 
come 4-year medical schools. As a result, the 
number of graduates is expected to rise from about 
6,850 in 1955 to more than 7,300 by 1960 and to a 
greater number by 1965. Moreover, graduates of 
foreign medical schools may continue to add to the 
supply. About 1,500 United States citizens were 
studying medicine abroad in 1955, and the number 
of foreign-trained physicians licensed annually 
rose from about 300 in 1950 to 900 in 1955. 
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Despite this expansion in supply, the outlook 
for physicians is expected to continue to be ex- 
cellent throughout the early 1960’s. The majority 
of new doctors will be needed to replace the more 
than 4.500 physicians who die or retire each year. 
The rest will be needed to keep pace with rising 
demands for medical services. 

In the long run, the country’s expanding popu- 
lation. the rising health consciousness of the gen- 
eral public, and the trend toward higher standards 


of medical care point toward a steady increase in 
the demand for physicians. Extension of prepay- 
ment plans for medical care and hospitalization, 


continued Government provision of medical care 
for veterans and members of the Armed Forces, 
and the growing use of preventive health meas- 
ures such as periodic physical examinations in 
industry will bring about a need for more doctors. 
Expanded medical research activities will require 


more trained investigators; public health pro- 
grams will need qualified administrators; and 
medical schools will have openings for additional 
faculty members. 

The rising demand for physicians’ services will 
be oilset to some extent by advances in medical 
science and more efficient use of medical personnel. 
The introduction of new drugs and medical tech- 


niques, the more extensive use of assistants trained 
in other health occupations, and the increasing 
proportion of patients treated in hospitals rather 
than at home will probably enable individual 
physicians to care for more patients. Improved 
roads and transportation facilities as well as the 
movement of people from farms to urban areas 
will continue to decrease the time needed to visit 
patients. In addition, the growing tendency of 
doctors to work together in groups is expected to 
result in a more effective use of the physician’s 
time. Nevertheless, population expansion and the 
general rise in use of medical services are expected 
to outweigh any lessening in demand arising from 
other developments. For all these reasons, the 
outlook over the long run is very bright for young 
people who have proper qualifications and are able 
te gain admittance to medical school. 

Women physicians, who constitute about 5 per- 
cent of the profession, will continue to find good 
opportunities as general practitioners and as 
specialists in pediatrics, psychiatry, obstetrics, 
gynecology, internal medicine, and anesthesiology. 


In 1956, almost 6 percent of all medical school 
students were women. Only 3 schools had no 
women in the freshman class; 1 school accepted 
only women students. 


Earnings and Working Conditions 


New graduates serving as interns in 1955 earned, 
on the average, $120 a month in hospitals affiliated 
with medical schools and $170 a month in other 
hospitals. In many cases, interns also received 
room, board, and other maintenance. During the 
first year or two of independent practice, physi- 
cians may earn little more than the minimum 
needed to pay expenses but, as a rule, their earn- 
ings rise rapidly as the practice develops. 

In 1951, the average income above expenses of 
all physicians—excluding hospital interns and 
residents—was $12,500 a year. Earnings of indi- 
vidual physicians depend on such factors as size 
of community and region of the country in which 
the practice is located, the income level of the peo- 
ple cared for, and the physician’s skill and per- 
sonality as well as length of experience. As a 
rule, physicians engaged in private practice earn 
more than those in salaried positions, and special- 
ists usually earn considerably more than general 
practitioners. 

Many physicians work long and irregular hours; 
half the physicians in private practice worked 60 
or more hours a week, according to a 1949 survey. 
Most specialists work fewer hours each week than 
general practitioners. As doctors grow older, 
they tend to work shorter hours. Many continue 
in practice well beyond 70 years of age. 


Where To Go for More Information 


Persons wishing to practice in a given State 
should find out about the requirements for 
licensure directly from the board of medical ex- 
aminers of that State. Lists of approved pre- 
medical and medical schools, as well as general 
information on medicine as a career, may be ob- 
tained from: 


Council on Medical Education and Hospitals, Ameri- 
can Medical Association, 
535 North Dearborn St., Chicago 10, Ill. 


Association of American Medical Colleges, 
2530 Ridge Ave., Evanston, Ill. 
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Pharmacists 
(D. O. T. 0-25.10) 


Nature of Work 


Pharmacists must understand the composition, 
manufacture, and uses of drugs and be able to test 
them for purity and strength. Their duties in- 
clude filling prescriptions ordered by physicians, 
storing and distributing medicines and narcotics, 
and advising doctors on the uses and availability 
of drugs. Compounding—the actual mixing of 
ingredients—is only a small part of the present- 
day pharmacist’s work, since many drugs are now 
produced by manufacturers in the final form used 
by the patient. 

Many pharmacists working in drugstores per- 
form a variety of sales and managerial duties be- 
sides dispensing drugs. They may hire and super- 
vise salesclerks, arrange window displays, and 
purchase and sell magazines, candy, and other 
merchandise in addition to medicines. Some re- 
tail pharmacists, however, operate prescription 
pharmacies which handle only drugs and medical 
supplies. Pharmacists in hospitals fill prescrip- 
tions and advise the medical staff on the selection 
and effects of drugs; they may also manufacture 
sterile solutions, purchase medical supplies, teach 
in schools of nursing, and perform administrative 
duties. Some pharmacists employed as “detail 
men” by drug manufacturers and wholesalers in- 
troduce new drugs to doctors and sell pharmaceu- 
ticals to other pharmacists. Others teach in col- 
leges, perform research, supervise the manufac- 
ture of pharmaceuticals, develop new drugs, write 
for pharmaceutical journals, or do administrative 
work, 


Where Employed 


About 99,000 of the 111,000 registered pharma- 
cists in the United States in early 1956 worked in 
drugstores. Half the 99,000 owned their own 
drugstores or were partners in a pharmacy ; the re- 
mainder were salaried employees with no financial 
interest in the pharmacies in which they worked. 
Of the other 12,000 pharmacists, the greatest num- 
ber were employed by drug manufacturers and 
wholesalers and the next largest number worked 

for hospitals. Approximately 600 were civilian 
employees of the Federal Government, working 
chiefly in hospitals and clinics of the Veterans Ad- 


ministration and the United States Public Health 
Service. In addition, some served as pharmacists 
in the Armed Forces, taught in colleges of phar- 
macy, or worked for State and local government 
agencies and other employers. 

Although most small towns have at least one 
drugstore with a pharmacist in attendance, mem- 
bers of the profession are concentrated in or near 
big cities. About 40 percent of the pharmacists 
are in New York, Pennsylvania, California, Tli- 
nois, and Ohio. 


Training and Other Qualifications 


A license to practice pharmacy is required in all 
States and the District of Columbia. An appli- 
cant must be a graduate from an accredited school, 
pass a State Board examination and, in most 
States, must also have 1 year of practical experi- 
ence under the supervision of a registered pharma- 
cist. In about 10 States, part or all of this experi- 
ence must be acquired after graduation. All 
States, except New York, California, and Florida 
will usually grant a license without an examina- 
tion to properly qualified pharmacists already 
licensed by another State. 

Four years of study beyond high school is the 
usual requirement for graduation from pharmacy 
college, although a longer period of training is 
required by several schools. Some pharmacy col- 
leges admit students directly from high school and 
provide all the education necessary for graduation. 
Other pharmacy schools provide only 3 years of 
professional instruction and require all entrants to 
have completed 1 or 2 years of prepharmacy train- 
ing in an approved college. Emphasis in pre- 
pharmacy training is usually on mathematics and 
basic sciences such as chemistry and biology. Be- 
ginning in April 1965, each accredited pharmacy 
college will issue degrees only to those with 5 years 
of college education, including at least 3 years in 
pharmacy school. The first students affected will 
be those who start their college training in 1960. 

The bachelor’s degree awarded upon gradua- 
tion from pharmacy college is sufficient educa- 
tional qualification for most positions in the pro- 
fession. However, the master’s or Ph. D. degree 
in pharmacy or related fields such as pharma- 
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ceutical chemistry, pharmacology, pharmacog- 
nosy, or pharmacy administration are usually re- 
quired for research work and college teaching. 
Graduate training is also considered desirable for 
pharmacists planning to work in hospitals. Those 
interested in becoming hospital pharmacists can 
sometimes secure 1- or 2-year hospital internships 
which, in some cases, provide for graduate study 
leading to an advanced degree. 

Prospective pharmacy students should haye a 
good high school background in mathematics and 
science, In addition, orderliness and a liking for 
detail are desirable qualities for young people en- 
tering the profession. For those planning to be- 
come retail pharmacists, the ability to deal with 
people and manage a business are of special im- 
portance, In 1956, many of the 75 pharmacy col- 
leges were not filled and qualified applicants could 
usually expect to be accepted. 

Most pharmacists begin as employees in retail 
drugstores. After securing some experience, those 
with sufficient funds sometimes open their own 
pharmacies or buy established drugstores. A 
pharmacist who gains experience in a chain drug- 
store may advance to store manager or to a higher 
executive position within the company. 


Employment Outlook 


The supply of pharmasicts in 1956 was generally 
sufficient to meet the demand for their services 
in most parts of the country. As a rule, new grad- 
uates could find work readily and, at the same 
time, employers were usually able to hire all the 
pharmacists they needed. Despite this overall 
balance of supply and demand, not enough phar- 
macists with graduate training were available for 
college teaching and laboratory research. 

Most beginning pharmacists will probably con- 
tinue to find employment easily throughout the 
1950's. From 3,000 to 4,000 openings are expected 
to occur each year as pharmacists leave the pro- 
fession owing to death, retirement, or other rea- 
sons. Furthermore, the anticipated gradual in- 
crease in positions for pharmacists is expected to 
create enough additional jobs to absorb the rest 
of each year’s graduates. r 

In the long run, a moderate but steady increase 
is expected in the employment of pharmacists. 
The country’s expanding population—especially 
the growing number of old people and children— 
and the rising standard of medical care point to an 


ever-increasing demand for pharmacists’ services. 
The trend toward bigger drugstores is expected to 
continue, and some new stores will be added, par- 
ticularly in new residential areas or suburban shop- 
ping centers. Also, in view of the trend toward 
shorter working hours, many drug stores will hire 
additional pharmacists. Continued expansion in 
pharmaceutical manufacturing and research is ex- 
pected to provide more opportunities for pharma- 
cists not only in production and research but also 
in distribution and sales positions. Employment 
in hospitals will probably rise significantly with 
the construction of additional facilities and the 
more extensive use of pharmacists for hospital 
work. In both the drug industry and hospitals, 
the demand will be greatest for pharmacists with 
graduate training. Although many factors point 
toward continuous growth in this profession, it 
should be borne in mind that employment of phar- 
macists is closely related to the prosperity of the 
retail drug industry which, in turn, depends on the 
general level of economic activity. 

Women, who represent about 6 percent of all 
pharmacists, will continue to find their best op- 
portunities in laboratory work and hospital phar- 
macy, although some are employed in all branches 
of the profession. Women students are accepted 
by all colleges of pharmacy and, in 1955, consti- 
tuted 10 percent of both undergraduate and grad- 
uate enrollments. 


Earnings and Working Conditions 


Beginning pharmacists employed in drugstores 
generally earned between $80 and $110 a week in 
1956; those operating their own drugstores had a 
much wider range of earnings. It is difficult to 
generalize on pharmacists’ earnings because they 
are greatly affected by length of workweek, size 
and geographic location of store, and many other 
factors. Young pharmacists working in hospitals 
and drug manufacturing firms generally earned 
from $4,000 to $5,000 a year, The usual entrance 
salary for pharmacists in the Federal Civil Serv- 
ice was $4,525. 

Retail pharmacists generally work more than 
the standard 40-hour week. Drugstores are often 
open in the evenings and on weekends and most 
States require a registered pharmacist to be in at- 
tendance at all times. Despite the trend toward 
shorter hours, 45 or 48 hours is still often the basic 
week for salaried retail pharmacists and many 
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work 50 or more hours a week. Self-employed 
pharmacists often work longer hours. Those who 
teach or work for industry, Government agencies, 
or hospitals have shorter working hours. 


Where To Go for More Information 
Current requirements for licensure in a par- 


ticular State may be obtained from the Board of 
Pharmacy at the State capital. 


Information on pharmacy as a career may be 
obtained from: 
American Pharmaceutical Association, 
2215 Constitution Ave., Washington 7, D. C. 
Information on entrance requirement*. cur- 
riculums, and scholarships is available from the 
dean of any college of pharmacy. A list of colleges 
may be obtained from: 


American Council on Pharmaceutical Education, 
77 West Washington St., Chicago 2, Ill. 


Dentists 
(D. O. T. 0-13.10) 


Nature of Work 


Dentists are concerned with preventing and 
curing tooth and gum disorders, They locate and 
fill cavities, straighten crooked teeth, take X-rays 
of the mouth, and treat gum diseases. Dentists 
also extract teeth and provide artificial ones to 
meet the requirements of each patient. In addi- 
tion, they examine the mouth for diseases which 
may affect a patient’s general health. Dentists 
spend most of their time taking care of patients, 
but they also may devote some time each day to 
laboratory work. The bulk of the laboratory 
work, however, is generally sent to commercial 
firms which make the dentures, inlays, or other ap- 
pliances ordered by the dentist. 

Most dentists provide all types of dental care 
and are regarded as general practitioners; only 
about 8 percent are recognized as specialists. Ap- 
proximately half the specialists are orthodontists 
concerned with straightening crooked teeth. The 
next largest number, oral surgeons, perform op- 
erations on the mouth and jaws. The remainder 
specialize in periodontology (treating the tissues 
supporting the teeth), prosthodontics (making 
artificial teeth or dentures), pedodontics (chil- 
dren’s dentistry), oral pathology (diseases of the 
mouth), and public health dentistry. 

Only 3 out of every 100 dentists are primarily 
employed in teaching, research, or other work that 
does not involve “chairside” practice. However, 
many dentists in private practice teach or engage 
in research on a part-time basis. 


Where Employed 


Ninety percent of the 89,000 dentists profession- 
ally active in mid-1956 were in private practice. 


Some dentists specialize in care of children’s teeth. 


Of the remainder, about 6,000 served as commis- 
sioned officers in the Armed Forces; 1,200 worked 
for the Federal Government—chiefly in the hos- 
pitals and clinics of the Veterans Administration 
and the Public Health Service; and about 1,700 
held full-time positions in schools, hospitals, or 
State and local health agencies. Women dentists 
constituted only 2 or 3 percent of the profession. 

Dentists are concentrated in big cities and in 
certain regions of the country. In 1955, 4 States 
(New York, California, Pennsylvania, and Tli- 
nois) had almost 40 percent of the dentists 
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whe? is 21 States had only 10 percent. The Mid- 
dle \‘lantic States (Delaware, District of Colum- 
bia, Maryland, New Jersey, New York, Pennsyl- 
yan, and West Virginia) have the highest ratio 
of «uitists to population, with 1 dentist for every 
1,40! persons. New England has the second high- 
est ratio and the Far West, the third. At the 
other extreme, is the Southeast with only 1 dentist 
for every 3,076 residents. 


Training and Other Qualifications 


A license to practice dentistry is required in all 
States and the District of Columbia. To qualify 
for x license, a candidate must be a graduate of an 
approved dental school and pass a State Board 
examination. One State, Delaware, also requires 
new graduates to serve 1 year of hospital intern- 
ship. Most State licenses permit dentists to en- 
gave in both general and specialized practice. In 
ni States, however, a dentist cannot call himself 
a specialist” unless he has been licensed as such 
aller passing a special State examination. 

i) planning a career in dentistry, the student 


should obtain information on requirements for 
liccusure in the State in which he hopes to prac- 
tie, Educational and other requirements differ 


somewhat among the States. Few States issue a 
license without further examination even though 
a dentist holds a license in another State. 

Two years of predental college work followed 
by 4 years of professional training in a dental 
school are the minimum educational qualifications 
for dentistry; 7 of the 46 dental schools in opera- 
tion in 1956 required 3 years of predental study. 
Predental education must include at least one half- 
year course in organic chemistry and a full-year 
course in each of the following: English, biology, 
physics, and inorganic chemistry. 

In dental college, the first 2 years are usually 
devoted to classroom instruction and laboratory 
work in such basic sciences as anatomy, bacteriol- 
ogy, and pharmacology. The last 2 years are 
spent chiefly in gaining experience with patients 
in the school’s dental clinic. The degree of Doctor 
of Dental Surgery (D. D. S.), awarded by most 
dental colleges, or the Doctor of Dental Medicine 
(D. D. M.) degree, conferred by a few schools, is 
sufficient for entering general practice. 

Those interested in research or teaching often 
take graduate work in a basic science. Dentists 
desiring to become certified specialists need 2 or 3 


years of graduate education and several years of 
specialized experience in order to qualify for spe- 
cialty board examinations. Graduate training 
may be obtained at graduate schools of dentistry 
and also by serving an internship or residency at 
1 of the 175 approved hospitals which offer these 
programs. 

Considerable competition exists for admittance 
to dental schools. Despite the opening of several 
new dental colleges, more than twice as many stu- 
dents applied as could be admitted to the fresh- 
man class in 1956. In selecting students, dental 
schools give considerable weight to college grades 
and amount of college education; over 75 percent 
of the students enrolled in 1955 had at least 3 years 
of college education and more than 40 percent had 
a bachelor’s degree. In addition, all dental schools 
participate in a nationwide dental aptitude test- 
ing program, and scores earned on these tests are 
taken into consideration along with other infor- 
mation gathered about the applicant through rec- 
ommendations or interviews. Place of residence 
is also important as about one-third of the dental 
schools are State-supported institutions which 
usually give preference to residents of the State in 
which the school is located. 

The profession of dentistry requires a combina- 
tion of manual skills and a high level of intelli- 
gence. The dentist should have a good visual 
memory, excellent judgment of space and shape, 
delicacy of touch, and a high degree of manual 
dexterity as well as the ability to master scien- 
tific subjects. A liking for people and a good busi- 
ness sense are helpful in achieving success as a 
practitioner. 

The majority of newly qualified dentists open 
their own offices or purchase established practices. 
Some start as assistants to other dentists in order 
to gain experience and to save the money required 
to equip an office. Dentists entering the Armed 
Forces are commissioned as first lieutenants or 
lieutenants (j. g.) and may progress to the rank 
of colonel or higher. Graduates of recognized 
dental schools are eligible for Federal Civil Serv- 
ice positions and for commissions in the U. S. 
Public Health Service. 


Employment Outlook 


Opportunities for dentists were excellent in 
1956. . There was a shortage of practitioners except 
in some very large cities; Federal agencies and 
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State and local public health organizations found 
it difficult to recruit sufficient dentists; and many 
dental schools reported unfilled teaching and re- 
search positions. In addition, the Armed Forces 
absorbed about three-fourths of the new graduates 
as replacements for dentists completing military 
service. Opportunities for beginning practice 
were best in the West and South where the demand 
for additional dentists was the greatest. 

During the late 1950’s and the early 1960’s the 
demand for dental services is likely to grow faster 
than the supply of new dentists, Although the 
number of dentists graduated each year is expected 
to increase from about 3,000 in 1956 to an esti- 
mated 3,700 graduates annually by 1965, most of 
these new graduates will be needed to replace those 
who die or retire. To keep pace with anticipated 
population expansion, many more graduates will 
be needed each year. These additional dentists 
cannot be trained unless there is a greater increase 
in dental school facilities than was contemplated 
in 1956, 

A steady increase is expected in the demand for 
dental services over the long run. In addition to 
the country’s expanding population, growing rec- 
ognition of the importance of obtaining regular 
dental care and the trend toward budget payment 
and dental prepayment health plans will cause a 
continuing rise in the demand for practitioners. 
Expanded dental research activities will require 
more trained investigators; dental public health 
programs will need qualified administrators; and 
dental colleges will have openings for additional 
faculty members. A number of dentists will con- 
tinue to serve in the Armed Forces. Although 
better dental hygiene and fluoridation of com- 
munity water supplies may prevent some tooth 
and gum disorders, such measures—by preserving 
teeth that might otherwise be extracted—may tend 
to increase rather than decrease the demand for 
dental care over the long run. Continued high 
levels of national income will make more people 
visit dentists regularly; on the other hand, a 
major economie depression would undoubtedly 
cause a drop in the use of dental services. 

The introduction of new techniques, equipment, 
and drugs as well as more extensive and effective 
use of dental hygienists, assistants, and laboratory 
technicians will probably enable individual den- 
tists to care for more patients. Nevertheless, 
population expansion and the huge backlog of 


unmet dental needs coupled with the general rise 
in use of dental services are expected to far out- 
weigh any lessening in demand arising from other 
developments. 

Despite the overall shortage of dentists, there 
is considerable variation in the success of indi- 
vidual practitioners. One of the major factors 
in determining success is location. In general, 
people who are well educated and those employed 
in relatively well-paying jobs are most likely to 
visit dentists regularly. Also, a practice can be 
developed most quickly in small towns where the 
new dentist can easily become known and where 
there is less competition with established practi- 
tioners. The dentist planning to open an office 
should, therefore, choose his location carefully 
and consider the number of other dentists in the 
area, as well as the size, income, and educational 
level of the population. 


Earnings and Working Conditions 


During the first year or two of practice, dentists 
often earn little more than the minimum needed 
to pay expenses, but earnings rise rapidly as the 
practice develops. In 1955, the average income 
above expenses for all self-employed dentists was 
about $12,500 a year, compared to $9,300 for all 
salaried dentists, according to an American Dental 
Association survey. Approximately 60 percent of 
all dentists earned between $7,000 and $17,000 
annually ; 20 percent earned less than $7,000; and 
20 percent earned more than $17,000. Two per- 
cent of all dentists reported incomes of $30,000 or 
more. Specialists generally earned considerably 
more than general practitioners, with ortho- 
dontists reporting the highest average incomes. 

Dentists in the Far West and South had higher 
average incomes than those in other regions of 
the country. Dentists’ incomes tended to be low- 
est in New England and the Middle Atlantic 
States. Practitioners in medium-size cities (50,000 
to 500,000 population) earned more, on the aver- 
age, than those in either larger or smaller cities. 

Most dental offices are open 5 days a week and 
some dentists have evening hours. Although den- 
tists averaged about 43 hours of work a week, al- 
most one-fourth of those surveyed in 1955 reported 
they spent 50 hours or more a week in the office. 
The hours of work, however, are usually deter- 
mined by the dentist himself, and many dentists 
work fewer hours as they grow older. For this 
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reason, a considerable number continue in part- 
time practice beyond 65 years of age. 


Where To Go for More Information 


Persons wishing to practice in a given State 
should find out about the requirements for licen- 


sure directly from the board of examiners of that 
State. A list of State boards, as well as informa- 
tion on dentistry as a career, may be obtained 
from: 


American Dental Association, 
222 Hast Superior St., Chicago 11, Ill. 


Medical X-Ray Technicians* 


(D. O. T. 0-50.04) 


Nature of Work 


Medical X-ray technicians operate several types 
of X-ray equipment which photograph, or make 
visible on a screen, internal parts of the body which 
the physician wishes to examine for the purpose 
of diagnosing disease or injury. X-ray machines 
are used to detect the presence of foreign matter 
or injury and to discover any malformation or 
malfunctioning of various parts of the human 
body. In addition, they may be used for the treat- 
ment of various diseases or injuries, particularly 
cancer and diseases of the skin. The detection of 
disease or injury by means of X-ray is usually 
called “diagnostic” X-ray, and treatment by X- 
ray is usually called “therapeutic” X-ray. 

Medical X-ray technicians generally work under 
the direction of a physician. Sometimes this 
physician is a specialist in the use of X-rays who 
is called a “radiologist.” In taking photographs, 
technicians position the patient under the X-ray 
machine and regulate the controls to expose the 
film. Because they are partly responsible for the 
care and safety of patients undergoing treatment, 
they must adjust and manipulate the equipment in 
such a way as to minimize hazards of electric 
shock, burns, and extraneous radiation. For 
special types of X-ray work (for example, fluoros- 
copy), the technician may prepare the patient by 
administering an X-ray “opaque,” such as barium 
salts. This opaque is a harmless chemical sub- 
stance which the patient swallows in order to 
shade various parts of the anatomy to give proper 
visibility for X-ray purposes. In therapeutic 
work with X-rays or radium (treating diseased 
and affected areas of the body by exposure to X- 
ray or radium), the technician works under the di- 
rect supervision of a radiologist. 

Some X-ray technicians working in hospitals or 
medical laboratories that provide services to phy- 
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sicians learn to operate other kind of apparatus, 
in addition to those related to radiological work. 
Equipment for diagnosing heart disease or brain 
damage and for determining basal metabolism are 
among those most commonly found in combina- 
tion with the operation of X-ray and fluoroscopic 
apparatus. Thus, an X-ray technician may learn, 
on the job, how to operate the electrocardiograph, 
the electroencephalograph, or the basal metabo- 
lism apparatus. 

Additional duties of technicians consist of de- 
veloping and drying X-ray film and keeping rec- 
ords of services performed for each patient. 


Where Employed 


In 1956, some 50,000 to 60,000 persons were em- 
ployed as medical X-ray technicians, of whom al- 
most 18,000 were registered with the American 
Registry of X-Ray Technicians. These registered 
technicians are permitted to use the letters R. T. 
(ARXT) after their names, indicating that they 
have secured at least the minimum required ex- 
perience and passed the prescribed examination. 
Women comprised about 70 percent of these regis- 
tered technicians in 1956 and, probably, were a 
majority of all medical X-ray technicians. 

About a fourth of all medical X-ray technicians 
were employed in hospitals in 1956. The remain- 
der worked in medical laboratories, physicians’ 
and dentists’ offices, public health facilities, and 
military establishments. Most technicians work 
in large cities where there is concentration of 
medical facilities and services; however, some are 
found in smaller areas where a hospital or other 
medical facility operates. In addition, the wide- 
spread use of the X-ray for routine medical exam- 
inations in various health, welfare, and industrial 
programs of preventive medicine has brought 
about the establishment of small mobile X-ray 
teams. 
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Training and Other Qualifications 


The most widely known and accepted training 
course for X-ray technicians is that offered by 
hospital schools approved by the Council of Med- 
ical Education and Hospitals of the American 
Medical Association. In 1956, there were some 450 
of these schools in operation throughout the 
United States. Generally, they required a high 
school education as a prerequisite for a 12- to 24- 
month course of training. Some, however, re- 
quired additional education—in a few cases, as 
much as 2 years of college. Preferred applicants 
included graduate nurses and persons with some 
nurse training or college science courses. In gen- 
eral, some knowledge of physics, chemistry, alge- 
bra, geometry, and biology is considered helpful 
background for the technical courses included in 
X-ray technology. The cost of training in ap- 
proved hospital schools, aside from maintenance 
expenses, is relatively low. Almost two-thirds of 
these schools charged no tuition in 1953, and most 
of the remainder charged modest fees ranging up 
to $100. A few were more expensive, but many of 
the schools paid their students some sort of stipend. 

Besides the approved hospital courses, one can 
learn to operate X-ray equipment through train- 
ing offered on the job, or through private schools 
of medical and X-ray technology. Those who re- 
ceive only partial training, however, may have 
difficulty in qualifying for X-ray jobs with a wide 
range of assignments or responsibility. 

To meet minimum requirements for registra- 
tion with the American Registry of X-Ray Tech- 
nicians, technicians must have had a high school 
education or the equivalent thereof and 1 year of 
training or experience under the direction of a 
recognized radiologist, plus either (a) 1 additional 
year of experience in an acceptable X-ray depart- 
ment under the direct supervision of a physician 
specializing in radiology, or (b) 2 additional years 
under the direction of a physician who is not a 
radiologist. Technicians must also pass an exami- 
nation given by the Registry. 


Employment Outlook 


A shortage of qualified X-ray technicians was 
evident in 1956, especially in communities with 
small hospitals. The shortage was due, in large 
part, to the rising demand for technicians to staff 
rapidly expanding hospital and medical programs. 


Also, the expansion of public health prog 
services and the growing interest in preventive 
medicine have increased the number of oppor- 
tunities in government employment. 

During the past 20 years, there has Deen con- 
siderable activity in the health field. Hospital 
facilities have been continually expanding; sig- 
nificant technological advances have occurred in 
the diagnosis and treatment of diseases and in- 
juries; and the expanded use of X-ray equipment 
has been a part of this advance. Originally con- 
fined to bone diagnosis and locating foreign bodies, 
X-ray equipment is now widely used in such fields 
as tuberculosis detection, examination of teeth, 
and treatment of cancer, sinusitis, and certain skin 
diseases. Industrial establishments, health de- 
partments, tuberculosis hospital, and health asso- 
ciations in many parts of the country are or- 
ganized for the routine X-raying of large groups 
of people as part of a program for ciscase pre- 
vention and control. Many insurance companies 
now include a chest X-ray as part of th» physical 
examination required for an insurance policy. 
All of these developments contribute to growing 
need for medical X-ray technicians. 

The demand for X-ray technicians i+ expected 
to continue well into the 1960's. It is estimated 
that approximately 15,000 technicians will be 
needed through 1961 to fill new positions. In ad- 
dition, annual replacement needs will be relatively 
high because of the large number of women in the 
field, many of whom can be expected to leave for 
marriage and family reasons. The supply of well- 
trained personnel will probably be insufficient. As 
a result, many technicians will be trained on the 
job in a limited number of skills, and technicians 
with all-round skills and experience will have very 
good employment opportunities. In order to sup- 
plement full-time workers, employers will con- 
tinue to offer opportunities for part-time work, 
and mature persons with recognized training oF 
experience will have good chances for employment. 

On the whole, opportunities for advancement 
for X-ray technicians are fairly limited. Those 
employed in large X-ray departments usually 
have the chance to qualify for the job of chief 
X-ray technician or, perhaps, assistant to the 
chief. They also may be able to advance in their 
positions by qualifying to teach X-ray techniques 
to students in training. Authorities in the field 
believe that, in general, technicians with a variety 
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of skills and experience haye the best opportuni- 
ties for promotion, 


Earnings and Working Conditions 


Starting salaries for registered X-ray techni- 
cians were reported in 1956 at about $250 a month. 
Nonregistered technicians reportedly started at 
$200 a month or less. Experienced X-ray tech- 
is were receiving about $300 to $400 a month 
in 1956, while chief X-ray technicians earned $400 
or more. A majority of medical X-ray techni- 
cians in the Federal Civil Service in 1954 were 
classified in positions that were paying between 
$3,415 and $4,480 in 1956, Versatility and the 
ability to supervise or instruct others are impor- 
tant for the better paying positions. 

Most full-time technicians work 8 hours a day 
and 40 to 44 hours a week, and most are covered 
by the vacation and sick leave provisions of the 
organizations which employ them. 

Good health and vigor are important require- 
ments for this occupation, Those who work with 


nici 


X-rays may be subject to the effects of radiation 
and may become anemic unless precautions estab- 
lished by radiologists are rigidly observed. Be- 
cause of the hazards involved, great care is usually 
exercised to protect the technician, Safety de- 
vices, regular blood checks, and attention to diet, 
fresh air, and sunshine are important to persons 
engaged in this work. 


Where To Go for More Information 


Additional information about medical X-ray 
technicians is given in the following publication: 


The Outlook for Women as X-Ray Technicians, 
Women’s Bureau Bull, 203-8, 1954. Superintendent 
of Documents, Washington 25, D. ©. Price 25 
cents. 


Information, particularly on registration and 
approved hospital schools, may be obtained from: 


The American Registry of X-Ray Technicians, 
Metropolitan Building, Minneapolis 1, Minn, 


The American Society of X-Ray Technicians, 
16 14th Street, Fon du Lac, Wis. 


Medical Laboratory Technicians* 
(D. O. T. 0-50.01) 


Nature of Work 


Medical laboratory technicians assist physicians 
in the diagnosis and treatment of disease by per- 
forming a variety of laboratory tests. They work 
under the direction of a physician or other labora- 
tory supervisor, such as a medical scientist (bac- 
teriologist, biochemist, hematologist, or serologist) 
or a highly trained laboratory technician (medical 
technologist). Whereas some technicians conduct 
only standard medical tests ranging from rela- 
tively routine tests which can be learned on the 
job to more difficult tests requiring some post high 
school training in science and laboratory tech- 
niques, other technicians (medical technologists) 
may perform a wide variety of difficult clinical 
tests which generally require college-level train- 
ing as well as practical experience. A technician 
may take blood counts, make urinalyses, prepare 
vaccines and serums, give biological skin tests, 
measure basal metabolism, analyze water or food 
products for bacteria, prepare tissue specimen for 
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microscopic examination, or analyze stomach 
content. 

In general, medical technologists make difficult 
examinations, with a minimum of supervision, 
whereas technicians perform more limited tests 
under relatively close supervision. Customarily, 
technologists and technicians are responsible to a 
pathologist (a physician who specializes in the 
nature and causes of disease); however, techni- 
cians often work under the direct supervision of a 
technologist. Most medical technologists are 
qualified to work in all fields of medical science, 
but some prefer to specialize in a particular field, 
such as bacteriology, biochemistry, serology, or 
hematology. 

In a small laboratory, a technician may work on 
a variety of tests. In a large establishment, how- 
ever, each technician is usually assigned to a spe- 
cialist who conducts only certain types of tests. 
Most medical laboratory technicians, regardless of 
skill and training, perform tests or studies in con- 
nection with examinations of patients; some do 
research on new drugs or treatments or on the im- 
provement of laboratory techniques; and some 
teach. 
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A medical laboratory technician using microscope. 


Where Employed 


In 1956, some 40,000 to 50,000 persons were em- 
ployed as medical laboratory technicians, of whom 
about 18,000 were medical technologists registered 
with the American Society of Clinical Patholo- 
gists, Women comprised almost 90 percent of the 
registered medical technologists and, probably, 
more than half of the technicians. An increasing 
number of men have been entering both fields in 
recent years, however. 

About two-thirds of all medical laboratory 
technicians (and technologists) work in hospital 
laboratories. The remainder work in laboratories 
of private physicians, public health departments, 
clinics, or research institutions. Some are em- 
ployed as instructors in hospital or private schools 
of medical technology. Most work in large met- 
ropolitan areas since this is where the largest 
medical facilities are located, but some will be 

found wherever a hospital or medical laboratory 
exists. 


Training and Other Qualifications 


Training for médical laboratory technicians 
ranges from on-the-job instruction for the rou- 
tine technician or laboratory assistant to a 4-year 


college program leading to a bachelor of science 
degree for the highly trained medical technologist. 
High school graduates who have taken courses in 
biology or chemistry may secure beginning jobs as 
laboratory assistants or helpers and learn some of 
the routine tests on the job. Or, they may take a 
1- or 2-year course in a private school of medical 
technology, qualifying them for work as a medical 
laboratory technician. In general, however, the 
increasing complexity of medical laboratory sci- 
ence requires more theory and information than 
most high school or short-term courses provide. 
Therefore, some college or university training fol- 
lowed by, or combined with, a recognized course 
in medical technology is recommended. 

The most widely recognized medical technolo- 


gists are those designated as MT (ASCP) -~-Medi- 
cal Technologists (American Society of Clinical 
Pathologists). This official title may be used only 
by those persons who satisfy the specilic educa- 
tion and training requirements established by the 
American Medical Association and pass ihe ex- 


amination for registration given by the Board of 
Registry of Medical Technologists of the \meri- 
can Society of Clinical Pathologists. 

The minimum training necessary for a person 
desiring to become a Medical Technologist 
(ASCP) includes 2 years of accredited college 
work and 12 to 24 months of training in a hospi- 
tal school approved by the Council on Medical 
Education and Hospitals of the American Medi- 
cal Association. In 1955, more than 600 hospitel 
schools offering instruction in medical laboratory 
work had been approved by the Council. About 
three-fourths of the approved schools accepted ap- 
plicants with 2 years of college; the remainder re- 
quired more education for entrance. Length of 
training time in approved hospital schools ranged 
from 12 to 24 months, with 12-month courses most 
common. The cost of training, aside from main- 
tenance expenses, was relatively low. About two- 
thirds of the approved schools charged no tuition, 
according to a survey made in 1953. One-sixth 
charged from $20 to $100 for the complete course, 
and fewer than one-tenth reported fees ranging 
from $105 to $425. A small number of schools, 
which combined hospital training with a college- 
degree program, required the regular tuition fee 
of the affiliated university. Graduates of these 
approved programs are eligible to take a qualify- 
ing examination for registration with the Regis- 
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try of Medical Technologists of the American So- 
ciety of Clinieal Pathologists. 

Many employers prefer, or require, that prospec- 
tive employees be registered, or eligible for regis- 
tration, with the American Society of Clinical 
Pathologists. Although graduates of some pri- 


vate schools are eligible for registration as medi- , 


cal technologists with the American Medical 
Technologists (a different organization from the 
one previously mentioned), they do not carry the 
MT (ASCP) title, and, therefore, are not ac- 
cepted as fully trained technologists by certain 
hospitals and clinics. Furthermore, the present 
trend is toward a 4-year college program which 
combines an approved hospital-school course with 
academic education, leading to a bachelor of sci- 
ence degree in medical technology. Such train- 
ing is most likely to be required for the better po- 
sitions. Of course, in the few States where licens- 
ing is necessary for medical laboratory techni- 
cians, the legal requirements specified by the State 
must be met by any technician or technologist 
working in that State. 

Some of the important personal traits needed 
for medical laboratory work are accuracy, de- 
pendability, manual dexterity, and ability to fol- 
low directions. Good eyesight is a basic physical 
requirement. 

Advancement opportunities depend principally 
upon the level of training and experience of the 
individual and the size of the organization where 
employed, Persons without college training are 
likely to have limited opportunities for advance- 
ment. In a large organization, a competent tech- 
nologist or technician may become a supervisor of 
a group of other technicians and assistants, or per- 
haps, technical head of the laboratory. After ap- 
propriate experience, one may become a specialist 
in bacteriology, biochemistry, serology, or hema- 
tology. Those interested in teaching may take ad- 
vantage of new opportunities developing in the 
training of new workers: Even for thoroughly 
trained technologists, however, advancement is 
largely limited to supervision or specialization, 
since most positions above these levels are filled by 
medical scientists with advanced degrees and 
physicians who qualify as pathologists. 


Employment Outlook 


A substantial shortage of medical laboratory 
technicians. (especially those qualified for more 


difficult work than routine clinical tests) was evi- 
dent in 1956. Because shortages before this time 
had been reported—for example, a survey of hospi- 
tals in 1952 showed 15 percent of their laboratory 
technician jobs vacant—a nationwide campaign to 
recruit young people into the field was undertaken 
in 1954. Despite this effort, the shortage is ex- 
pected to continue because of the rising demand 
for technicians and technologists to staff rapidly 
expanding hospital and medical programs. In the - 
Federal Government, expanding medical facilities 
and health services and increased emphasis on 
health research have created a need for additional 
technicians. 

The demand for all levels of medical laboratory 
technicians is expected to increase for the re- 
mainder of the decade and into the 1960’s. Since 
many of the workers in this field are young women, 
who may be leaving their jobs for marriage and 
family responsibilities, many job openings will 
be created. In addition, it has been estimated 
that twice as many technicians with some college 
training will be needed in the early 1960’s as there 


- were employed in 1956 because of the increasing 


complexity of laboratory services and experimen- 
tation with new drugs and techniques. The sup- , 
ply of college-trained personnel will undoubtedly 
be insufficient to meet these needs owing in part 
to the limited possibilities of expanding training 
facilities. In view of this situation, technicians 
without college training will continue to have 
good opportunities for employment, particularly 
in jobs requiring only limited theoretical knowl- 
edge and skill. Also, opportunities for part-time 
employment will continue to exist for persons 


needed to supplement full-time staffs. 


Mature persons who are adequately trained or 
experienced will continue to have good employ- 
ment opportunities, since the current shortage of 
well-qualified personnel is expected to increase. 
Although some of the approved training schools 
do not accept applicants over 30 years of age, 
several have no age restrictions on admissions. 

Over the long run, employment for medical 
laboratory technicians is expected to continue to 
expand. Increased medical research and advances 
in medical knowledge and practice depend upon 
laboratory work and will require a growing num- 
ber of laboratory technicians. The continuing 
interest in preventive medicine and health and 
hospitalization insurance, coupled with the rising 
standard of living, will further increase the need ~ 


~ for hospitals, clinics, and public health services, 


thereby expanding the demand for medical labo- 
ratory technicians. 


Earnings and Working Conditions 


A salary survey conducted by the Registry of 
Medical Technologists of the American Society of 
Clinical Pathologists in 1953 showed that the 
median (average) salary reported by 6,700 regis- 
tered medical technologists was between $3,300 
and $8,600 a year. About one-fifth earned less 
than $3,000, and about one-sixth, $4,200 or more. 
Adequate data are not available for 1956, but one 
report from the field indicates that the majority 
of technologists were earning more than $3,500 a 
year in 1956. A majority of medical technicians 
in the Federal service in 1954 were classified in 
positions that were paying between $3,670 and 
$4,480 in 1956. 

Starting salaries for medical technologists with 
some college training were reported in 1956 to 
range between $275 and $300 a month but were 
somewhat lower for technicians with limited 
training and skill. 

Salaries vary from laboratory to laboratory, of 
course, but they are likely to be determined largely 
by the level of skill and responsibility of the posi- 
tions. Thus, the worker with all-round skills is 
likely to command higher pay than one who has 
experience with only a limited number of tests. 

Most full-time laboratory technicians work 8 
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hours a day and either 40 or 44 hours a week, and 
most are covered by the vacation and sick-leave 


provisions of the organizations which employ — 


them. Where night or emergency work is re- 
quired, there are usually provisions for extra pay 
or matching time off. 


Few hazards exist in laboratory work because 
of the high degree of care exercised in the han- 
dling of specimens, materials, and equipment: 
However, technicians must be willing to worl in 
surroundings where unpleasant odors, diseased 
tissue, and blood are often present. Proper meth- 
ods of sterilization and of handling bacteria and 


tissue must be observed in order to prevent the 
spread of disease. 


Where To Go for More Information 


Additional details about medical technologists 
and technicians, as well as some related medical 
laboratory jobs are given in the following publi- 
cation : 

Employment Opportunities for Women as Medical ` 
Technologists and Laboratory Technicians. Women’s 
Bureau Bull. 203-4, 1954. Superintendent of Doeu- 
ments, Washington 25, D. ©. Price 25 cents. 


Information, particularly on the MT (ASCP) 
and approved hospital schools, may be obtained 
from: 

Registry of Medical Technologists of the American 


Society of Clinical Pathologists, 
700 South Council St., Muncie, Ind. 


Chiropractors - 
(D. O. T. 0-39.90) 


Nature of Work 


Chiropractic is a system of treatment based on 
the belief that the nerve system largely determines 
the state of health of the human body and that any 
interference with this system impairs normal 
functions and lowers the body’s resistance to dis- 
ease. Chiropractors treat their patients primarily 
by specific adjustment of parts of the body, espe- 
cially the spinal column. Many also use such sup- 
plementary measures as diet, exercise, rest, water, 
light, and heat. Because of the emphasis on the 

spine and its position, most chiropractors use X- 
ray, extensively in their practice. Chiropractic as 
a system of healing does not include the use of 


drugs or surgery. 


Where Employed 


More than 25,000 chiropractors were employed 
in the United States in 1956, according to an esti- 
mate by The National Chiropractic Association. 
The greatest numbers were engaged in independ- 
ent private practice. Some were employed by 
athletic organizations and industrial firms; others 
taught or did research work at chiropractic 
schools. A few worked on the staffs of chiro- 
practic clinics or as salaried assistants to estab- 
lished practitioners. About 40 percent of all chiro- 
practors were located in California, New York, 
Texas, and Ohio. í 


Training and Other Qualifications 


Most States and the District of Columbia regu- 
late the practice of chiropractic and grant licenses 
to chiropractors who meet certain educational re- 

ivements and pass a State board examination. 
956, four States—Louisiana, Massachusetts, 
ippi, and NewYork—did not regulate the 
practice of chiropractic nor issue licenses to chiro- 


pract OFS, 
The type of practice permitted and the educa- 
tional requirements for licensure vary consider- 


ably from one State to another. Most States re- 
quire 4 years of training in a chiropractic school 
following high school graduation. Some also 
require 1 or 2 years of preparatory college work 
before chiropractic training. Ina few States, con- 
siderably less than 4 years of chiropractic educa- 
tion is sufficient to qualify for a license. Qualified 


chiropractors licensed in one State may generally 
obtain a license to practice in another State with- 
out further examination. 


Approximately two-thirds of the 16 chiropractic 
schools in the United States restrict their teaching 


to manipulation and spinal adjustments. The 
others offer a broader curriculum including train- 
ing in such subjects as chiropractic physiotherapy 


and clinical nutrition. In the 7 chiropractic 
schools approved by the National Chiropractic 
Association, the first 2 years of the 4-year curricu- 
lum are devoted chiefly to classroom and labora- 
tory work in subjects such as anatomy, physiology, 
and biochemistry. ‘The last 2 years are spent in 
obtaining practical experience in the schools’ 
clinics, The degree of doctor of chiropractic 
(D. C.) is awarded by all schools to students com- 
pleting chiropractie training.  ; 

Most newly licensed chiropractors open their 
own offices or purchase an established practice. 
Some start as assistants to other chiropractors in 
order to acquire experience and funds. A consid- 
erable financial investment is usually necessary to 
open an office and equip it properly. Among the 
personal qualities considered desirable for a prac- 
titioner is the ability to deal with people sympa- 
thetically. The work does not call for unusual 


strength or endurance but does require consider- 


able dexterity with the hands. 


Employment Outlook 


The success of the new practitioner will depend 
in large part on proper selection of a location for 
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practice. Opportunities for beginning chiroprac- 
tors will continue to be best in those parts of the 
country where chiropractic is most fully aceepted 
as a method of treatment. Moreover, small 
towns or suburban areas, where the young practi- 
tioner can become known more quickly than in a 
big city, offer the best prospects for developing a 
practice. 

The wide variation in community acceptance and 
in State laws is reflected in the concentration of 
chiropractors in certain areas. The highest pro- 
portion of chiropractors in relation to population 
is in the Western States. In 1952, there were 30 
or more chiropractors for each 100,000 persons in 
California, Oregon, Kansas, and Colorado com- 
pared with 15 chiropractors for each 100,000 per- 
sons in the country as a whole. 

Employment opportunities are expected to be 
greatest for new entrants who are able to meet the 
highest State licensing requirements, including 
graduation from a 4-year course of 4,000 or more 
hours. In view of the trend in many States to- 
ward raising the educational requirements for 
practicing chiropractic, thorough training will be- 
come increasingly important. 

Women are expected to continue to find good 
opportunities in this field as some women and 
children prefer to go to women chiropractors for 
treatment. About 15 percent of the chiropractors 
in practice are women, and all chiropractic schools 
accept women as students, 


Earnings and Working Conditions 


In chiropractic, as in other types of independent 
practice, earnings are relatively low at the begin- 
ning but rise after the first few years. Incomes of 
individual chiropractors vary greatly with ability, 
experience, the income level of the community, 
office location, and other factors, It is estimated 
that the average income above expenses was over 
$8,000 a year in 1956. 


Where To Go for More Information 


‘Information on State licensing requirements 
may be obtained by writing to the State board of 
licensing in the capital of the State in which the 
individual plans to practice. General information 
on chiropractic as a career may be obtained from; 


National Chiropractic Association, 
National Building, Webster City, Iowa 
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Optometrists 
(D. O. T. 0-39.92) 


Nature of Work 


Optometrists are concerned with examining 
eyes and with safeguarding and improving vision. 
They use special instruments and tests to detect 
vision problems and, when needed, prescribe eye- 
glasses, eye exercises, or other treatment that does 
not require drugs or surgery. Some optometrists 
fill their patients’ prescriptions for eyeglasses and 
do repair work in their own laboratories. A grow- 
ing number include visual training, the use of cor- 
rective eye exercises, in their practice. Some do 
other specialized work such as fitting persons who 
are nearly blind with telescopic spectacles, fitting 
contact lenses, studying the relationship of vision 
to highway safety, and analyzing lighting and 
other conditions that affect the efficiency of 
workers in industry. A few optometrists are en- 
gaged primarily in teaching or research. 

Optometrists should not be confused with 
ophthalmologists, oculists, or opticians. Ophthal- 
mologists and oculists are licensed medical doctors 
who specialize in the medical and surgical care of 
the eyes and may prescribe drugs or other treat- 
ment, as well as lenses. Opticians (see index) fill 
prescriptions for eyeglasses written by physicians 
who are eye specialists or by optometrists; they 

“do not examine eyes or prescribe treatment. 


Optometrist examining patient's eyes. 


practical training in the school’s clinic. 


Where Employed 


Most of the 17,000 optometrists professionally 
active in early 1956 were private practitioners with 
their own offices. However, some were s:laried 
employees working as assistants to established 


practitioners or for health clinics, hospitals, op- 
tical instrument manufacturers, government agen- 
cies, and department stores. A few taught in col- 
leges of optometry or served as optometrists in 


the Armed Forces. 
Optometrists are located chiefly in large cities 


and industrial areas where many people ave en- 
gaged in office work or other occupations which 
place a strain on the eyes. Nearly 40 percent are 
in the 4 States with the greatest population —Ili- 
nois, California, New York, and Pennsylvania, 
Many small towns and rural areas, especially in 


the South, have no optometrists. 
Training and Other Qualifications 


A license is required in all States and the Dis- 
trict of Columbia for the practice of optometry. 
To obtain a license, one must be a graduate of an 
accredited school of optometry and pass a State 
Board examination. In some States, only gradu- 
ates of certain accredited schools of optometry 
are admitted to these examinations. A student 
planning to become an optometrist should, there- 
fore, choose a school approved by the Board of 
Optometry in the State where he expects to 
practice. 

Five years of study beyond high school is the 
minimum education needed to become an optome- 
trist. Usually this consists of 2 years of pre- 
optometry education in an approved college fol- 
lowed by 3 years of training in an optometry- 
school. Some schools require a total of 6 years— 
2 of preoptometry study and 4 in a school of op- 
tometry. Preoptometry courses include mathe- 
matics and the basic sciences of physies, biology, 
and. chemistry, as well as general education 
courses. The curriculum in the school of optome- 
try emphasizes not only the visual sciences but also 
Most 
schools give their graduates the degree of Doctor 
of Optometry (O. D.) but some confer the degree 
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of Bachelor of Science in Optometry or Master 
: of Optometry. Optometrists who wish to spe- 
cialize often take additional training. The mas- 
~ tes or Ph, D. degree in physiological optics or a 
relnied field is usually required for teaching and 
reses vch work. 

Qualifications considered important for a pro- 
ive optometrist are a liking for mathemati- 
id scientific work, the ability to use delicate 
sion instruments, mechanical aptitude, and 


good vision, In addition, successful practice re-. 
quires the ability to deal with people tactfully. 
In 1956, qualified applicants had an excellent 
chance of admittance to 1 of the 10 schools of 
optometry, 


The majority of optometrists start either by 


setiing up a new practice or purchasing an estab- 


lished one. Some begin as assistants to established 
practitioners, and young graduates are frequently 
advised to do this in order to acquire experience 
uid funds, Although costly equipment is needed 
to open an office, some equipment manufacturers 
offer liberal time payment plans. Office location 
is of major importance for a successful practice. 
Tho optometrist should consider the number of op- 
tometrists and medical eye specialists in the vicin- 
ity compared with the number, occupation, age, 


and income level of the population requiring eye 


Care. 
Employment Outlook 


In 1956, the number of optometrists was suffi- 
cient to meet the demand for optometric services 
in many parts of the country. Opportunities for 
beginning practice were generally considered best 
in small towns and in residential areas of cities 
where the new optometrist could easily become 
known and where competition with established 
optometrists and medical eye specialists was not 
as keen as in the business centers of large cities. 
Areas, especially in the South, that had no opto- 
metric services available also offered some oppor- 
tunities for new graduates. Young people begin- 
ning optometric training in the late 1950’s are ex- 
` pected to encounter less competition for desirable 
locations and, in general, to find more favorable 
opportunities upon graduation. 

Enrollments in optometry schools rose sharply 
immediately after World War II. The number 
of graduates increased from a prewar level of ap- 


proximately 400 in 1941 to about 1,500 in the late 
1940’s, as veterans completed their training. The 
consequent rapid expansion in the supply of pro- 
fessionally trained personnel limited prospects for 
a successful new practice in some localities in the 
mid-1950’s. However, optometry school enroll- 
ments have dropped considerably in recent years. 
As a result, the supply of new optometrists in the 
late 1950’s is expected to be less than the number 
needed for replacements alone; it is estimated that 
about 500 optometrists are needed each year to re- 
place those lost to the profession through death, 
retirement, or other causes. 

The demand for eye-care services will continue 
to grow over the long run. The importance of 
good vision to efficiency at work and in school is 
becoming more widely recognized; eye strain has 
been increased by many aspects of modern living; 
and the use of eyeglasses has come to be generally 
accepted. The volume of eye-care services needed 
will also be increased by the anticipated growth in 
population, especially by the expected sharp rise in 
the number of older people—the group most likely 
to need glasses. Although the expanded demand 
will be met in part by medical doctors who are eye 
specialists, optometrists will continue to supply a 
substantial proportion of all eye-care services. 

Women optometrists, who constitute about 5 
percent of the profession, have many opportuni- 
ties to work as salaried assistants, especially in the 
field of visual training. Those in priyate practice 
have been particularly successful in work with 
children, 


Earnings and Working Conditions 


In optometry, as in some of the other health 
fields, a low income must be expected for the first 
2 or 3 years of practice. However, as a practice | 
becomes established, earnings usually rise signifi- 
cantly. In 1951, the average income above ex- 
penses was about $5,500 for self-employed optom- 
etrists under 30 years of age, according to a sur- 
vey made by the American Optometric Associa- 
tion, and almost $11,000 for those between 50 and 
59 years—the age group with the highest earn- 
ings. For all self-employed optometrists, the sur- 
vey reported a mean net income of $7,750. Some 
successful optometrists earned over $20,000 a year. 

Optometrists practicing in towns and small 
cities have higher net earnings, on the average, 


88 
than optometrists in large cities. However, there 
are some successful practitioners in big cities who 
haye very high incomes. Although optometrists 
in salaried positions may at first earn more than 
the self-employed, earnings of those in practice 
for themselves usually outstrip incomes of sal- 
aried optometrists after a few years of experience. 

Working hours in this profession are usually 
regular, though often lengthy. Many offices are 
open 6 days and at least 1 night each week. How- 
ever, some practitioners keep only scheduled ap- 
pointments. The nonstrenuous nature of the work 
permits professional activity to continue among 
those in the older age groups. 
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- Where To Go for More Information 


Additional information on optometry as a ca- 
reer is available from: 

American Optometric Association, Inc., 
4030 Chouteau Aye., St. Louis 10, Mo. 

Information on required preoptometry courses, 
may be obtained by writing to the opiometry 
school in which the prospective student wishes to 
enroll. The Board of Optometry in the «pital of 


the State in which the student plans to practice 


Veterinarians 
(D. O. T. 0-34.10) 


Nature of Work 


Veterinarians (doctors of veterinary medicine) 
are mainly responsible for the health and care of 
animals. They are also concerned with the qual- 
ity of meat and other animal products used as 
food and with the control of about 80 animal dis- 
eases that can be transmitted to man, 

Most veterinarians are general practitioners 
who diagnose and treat the injuries and diseases 
of both large and small animals. They advise on 
the care and breeding of animals and, by regular 

physical examinations, tests, and vaccinations, 
seek to prevent the outbreak and spread of dis- 
eases. Of veterinarians who are specialists, the 


k 
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Veterinarian taking a sample of blood from a cow for a brucel- 
s losis test. 


will provide a list of optometry schools approved 
by that State. 
greatest number work with pets, often operating. 


hospitals with boarding facilities; a few are poul- 


try specialists; others confine their practice to 
“prize” livestock and thoroughbred horse- Some 
veterinarians are engaged in inspecting meat, 
poultry, and other foods—a public healt |: service 
of Federal and certain State governments, A 
small number teach in colleges or do research on 


animal diseases, drugs, and foods. 


Where Employed 


About 17,000 veterinarians—5 percent of whom 
were women—were professionally active in the 
United States in 1956. Of these, over two-thirds 
were in private practice. The second largest num- 
ber worked for the Federal Government, chiefly ~ 
in the U. S. Department of Agriculture which 
employed about 1,600 veterinarians full time and 
over 5,000 on a part-time basis. Nearly 800 were 
commissioned officers in the Veterinary Corps of 
the Army and the Air Force. In addition, a sub- 
stantial number worked for State and local gov- 
ernment agencies. Some were also employed by 
schools of veterinary medicine, State agricultural 
colleges, animal food companies, and pharma- 
ceutical companies that manufacture drugs for 
animals. 

Veterinarians practice in all parts of the coun- 
try, although they are located chiefly in States 
where a large percentage of the Nation’s livestock 
is raised. States with the largest number of 
veterinarians in 1956 were California, with about 
1,500, and New York, Illinois, Iowa, and Ohio, 


er ar ee 


with over 1,000 each. Veterinarians in rural areas 
deal chiefly with large animals, those in small 
towns usually engage in general practice, while 
those in cities frequently limit their practice to 
pet animals. 


Training and Other Qualifications 


trict 


medicine, 


4 Columbia for the practice of veterinary 

To obtain a license, applicants must 
be graduates of approved veterinary 
and must pass a State Board examination. 
A few States also require some practical experi- 


Msi: 


schools 


ence under the supervision of a licensed veterina- 
rian. A limited number issue licenses without 
examination to veterinarians who have passed an 
examination in another State. f 
Two years of preveterinary college work fol- 
lowed by 4 years of professional study in a school 
of veterinary medicine are the minimum require- 


ments for the degree of Doctor of Veterinary 
Medicine (D. V. M.). However, it may take 3 
years to complete the preveterinary curriculum, 
which concentrates on chemistry and other science 
courses. The veterinary school training includes 
considerable practical experience with animals as 
well as laboratory work in anatomy, biochemistry, 
and other scientific and medical fields. Veteri- 
narians engaged in research or college teaching 
are sometimes required to have the master’s or 
Ph. D. degree in fields such as pathology, public 
health, or bacteriology, in addition to the D. V. M. 

There are 17 colleges of veterinary medicine in 
the United States. Each year many more young 
people apply for admission than can be accepted. 
Some of the qualifications considered in selecting 
students are: Good scholastic records, amount and 
character of preveterinary training (in 1954, about 
one-fourth of the students selected had a bache- 
lor’s degree), a farm background, good health, and 
a liking for animals. Opportunities for women 
students ave limited as most veterinary colleges 
are reluctant to enroll them. Since veterinary 
colleges are largely State supported, residents of 
the State in which the school is located are almost 
always given preference. In the South and West, 
regional educational plans have been developed 
that permit cooperating States without veterinary 
schools to send a few. students to designated re- 
gional schools. ‘The regional school is paid a stip- 
ulated sum by the home State of each out-of-State 


\ cense is required in all States and the Dis- 


> 
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student. In other areas, schools may informally 
decide to accept a certain number of students from 
other States, often giving priority to applicants 
from nearby States without veterinary schools. 
Some veterinarians begin’as assistants to, or 
partners of, established practitioners. Many 
establish their own practice and start with a modest 
financial investment in such essentials as drugs, 
instruments, and a car. ‘Those operating animal 
hospitals or purchasing an established practice 
haye to make a substantial investment. Newly 
qualified veterinarians entering the Army or Air 
Force are commissioned as first lieutenants. Be- 
ginning veterinarians who are graduates of ac- 
credited veterinary schools qualify for Federal 
civil-service positions, such as meat and poultry in- 
spectors, disease-control workers, and research as- 
sistants. In addition, a program conducted by the 
U. S. Department of Agriculture offers junior 
students of veterinary medicine opportunities to 
serve as trainees during the summer months. 


Employment Outlook 


The shortage of veterinarians which has existed 
since 1940 is expected to continue—though to a 
lessening extent—throughout the 1950's, In 1956, 
private practitioners were in great demand; the 
U. S. Department of Agriculture had over 150 
salaried vacancies; colleges needed teachers and 
research workers; and many State and municipal 
health departments had unfilled vacancies, On 
the other hand, some big cities were believed to 
have sufficient pet practitioners. 

The 7 schools established after World War IT 


increased the supply of new veterinarians; an aver- “ 


age of about 900 were graduated annually between 
1950 and 1956. More than 400 of these were needed 
each year to replace men lost to the profession 
through death or retirement. Because many 
veterinarians are in the older age groups, it is 
anticipated that replacement needs will continue 
to absorb a large number of the new graduates 
throughout the early 1960s. 

A gradual expansion in the employment of vet- 
erinarians can be expected in the long run. More 
veterinarians will be needed to care for the in- 
creased number of animals required to feed the 
country’s expanding population. The trend to- 
ward suburban living is expected to bring about 
a large growth in the pet population and thus 
create a greater demand for pet animal specialists. 


a 


< 


` Emphasis on scientific methods of raising and 
breeding livestock and poultry will continue to in- 
crease, and public health inspection and sanita- 
tion programs are expected to grow. More teach- 
ers will be needed to meet the anticipated rise in 
agricultural college enrollment, and veterinary 
research will expand further. In addition, de- 
veloping programs in international public health 
and atomic energy research will offer a few oppor- 
tunities. 
The need for replacements and the anticipated 
growth in demand for veterinary services, when 
related to the limited number of veterinarians that 
can be trained each year by existing schools, point 
toward continued favorable opportunities for vet- 
erinarians in the long run. However, the demand 
for veterinary service is closely related to economic 
conditions, as the market value of an animal usu- 
ally determines the professional care that can be 
afforded. Any major economic recession would 
greatly affect incomes and employment opportun- 
ities in large animal practice. Practice with pet 
animals and government employment are less 
likely to be influenced by economic changes. 


_ Earnings and Working Conditions 


Beginning veterinarians employed full time by 
the Federal Government in 1956 received $5,200 
a year; after 6 months, they could usually qual- 
ify for positions paying $5,440 annually. Summer 
trainees in the U, S. Department of Agriculture 
were paid at the rate of $3,670 a year. Veter- 
inarians commissioned as first lieutenants in the 
Army and Air Force received a base pay of over 

~ $3,000 a year plus allowances for quarters and 

“subsistence, In 1954, veterinarians employed by 
local public health agencies were paid median sal- 
aries of over $5,200. 


Nature of Work 


Osteopathic physicians are members of a school 
of medicine which emphasizes manual manipula- 
-tion but also uses surgery, drugs, and all other 


“accepted methods of medical care. Most are 


ay doctors” who engage in general practice, 
Rae hh 


se physicians usually have office hours, make 
‘house calls, and also treat patients in osteopathic 
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Osteopathic Physicians 
(D. ©. T. 0-39.96) 


Veterinarians beginning practice can generally ii 
cover their expenses the first year and may often 


add to their earnings by working part tine for 
government agencies. The average income above 


expenses in 1950-51 was about $7,400 for veter- 
inarians in private practice, according to an Amer- 
ican Veterinary Medical Association suri In- 


come from private practice varies accorling to 
length of time in practice, location, and ‘ype of 


practice, Veterinarians specializing in practice 
with pets in large cities or with thoronghbred 
horses and other purebred animals generally earn 
the highest incomes. Very successful practitioners 
sometimes earn $20,000 or more a year. 

Many private practitioners treat their animal | 
patients on the farm, in open fields, or in unheated 
buildings. They are sometimes exposed to danger 
of physical injury, disease, and infection. Work- 
ing hours for those in private practice are likely 
to be irregular, and veterinarians in ruv;! areas 
may have to spend much time in traveling long 
distances, Veterinarians can continue working 


well beyond the normal retirement age bec: vse of 
the many opportunities for part-time employment 
or practice. 


Where To Go for More Information 


Additional information on veterinary medicine 
as a career as well as a list of schools providing 
such training may be obtained from: 


American Veterinary Medical Association, 
600 South Michigan Ave., Chicago 5, Il. 


Information on opportunities for veterinarians 
in the U. S, Department of Agriculture is avail- 
able from: ; 


Agricultural Research Service, U. $. Department of i 
Agriculture, Washington 25, D, C. 


hospitals. A few doctors of osteopathy are en- 

gaged primarily in research, teaching, or writing ` 
and editing scientific books and journals. A small 
but growing number specialize in 1 of the follow- 
ing 11 fields recognized by approved specialty 
examining boards: Internal medicine, neurology 
and psychiatry, ophthalmology and otorhinolar- 
yngology, pediatrics, physical medicine and re- 
habilitation, dermatology and syphilology, ob- 


ee. 
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stetrics and gynecology, pathology, proctology, 
radiology, and surgery. 


Where Employed 


‘ly all of the 12,500 osteopathic physicians 
professionally active in the United States m 1956 
were in private practice, Less than 5 percent held 
full-time salaried positions, mainly in osteopathic 
hospitals and colleges. A few were employed by 
ivato industry or Government agencies, 

Osteopathie physicians are located chiefly in 
those States which place little or no limitation on 


y 


practice and also have osteopathic hospital facili- 
ties. In 1956, slightly over half of all osteopathic 
physicians were in the following 5 States: Cali- 
fornia, with more than 2,000; Michigan, Pennsyl- 
vania, and Missouri each with more than 1,000; 
and Ohio, with more than 700. In each of 26 
States, however, there were fewer than 100 osteo- 
pathic physicians. ¢ 


Training and Other Qualifications 


A license to practice as an osteopathic physician 
is required in all States. However, the scope of 
practice allowed differs among the States. Many 
States and the District of Columbia issue licenses 
permitting osteopathie physicians to engage in all 
types of medical and surgical practice. Some 
States limit osteopathic practice, principally by 
imposing restrictions on the use of drugs or sur- 
gery by osteopathic physicians. í 

To obtain a license, a candidate must be a gradu- 
ate of an approved school of osteopathy and pass 
a State board examination. In 19 States and the 
District of Columbia, passing an examination in 
the basic sciences is a prerequisite for admission 
to the professional examination. Some States 
also require a period of internship after gradua- 
tion from osteopathic school. All States except 
Florida and Rhode Island will usually grant li- 
censes without further examination to properly 
qualified osteopathic physicians already licensed 
by another State. 

Three years of preosteopathic college work fol- 
lowed by 4 years of professional study in an osteo- 
pathic college are the minimum requirements for 
the degree of doctor of osteopathy (D. O). Pre- 
osteopathic education must include a specified 
number of credits in chemistry, physics, biology, 
and English. During the first 2 years of profes- 
sional training, emphasis is on basic sciences such 


i i 


as anatomy, physiology, and pathology and on the 
principles of osteopathy; the last 2 years are 
largely devoted to work with patients in hospitals 
and clinics, 

After graduation, almost all doctors of oste- 
opathy serve a 12-month internship at 1 of the 87- 
osteopathic hospitals which the American Osteo- 
pathic Association has approved for intern train- 
ing. Those who wish to become specialists must 
have at least 3 years of additional training fol- 
lowed by 2 years of supervised practice in the 
specialty. $ 

Every year, more young people apply for ad- 
mission to the 6 approved schools of osteopathy 
than can be accepted. In selecting students, con- 
sideration is given to grades in preprofessional 
education, desire to serye as an osteopathic physi- 
cian rather than as a doctor trained in other 
schools of medicine, scores on medical aptitude 
tests, and the amount of preosteopathic college 
work completed (in 1955, 3 out of every 4 students 
accepted had bachelor’s degrees). Considerable 
weight is also given to a favorable recommenda- 
tion by an osteopathic physician familiar with the 
applicant’s background. 

Newly qualified doctors of osteopathy usually 
establish their own practice. A few work as as- 
sistants to experienced physicians or become asso- 
ciated with osteopathic hospitals. In view of the 
variation in State laws regulating the practice of 
osteopathy, careful study should be given to the 
professional and legal requirements of the State 
in which the osteopathic physician plans to prac- 
tice. Also, the availability of osteopathic hospital 
and clinical facilities should be taken into account 
when choosing a location. 


Employment Outlook 


Opportunities for osteopathic physicians were 
excellent in 1956 in those parts of the country 
where osteopathy is a commonly accepted form of 
medical care. A strong demand existed for addi- 
tional doctors of osteopathy in California, Penn- 
sylvania, and a number of midwestern States. 
Also, there were growing opportunities in the 
Southwest and Northwest. Prospects for begin- 
ning a successful practice were generally consid- 
ered to be best in rural areas, small towns, and city ` 
suburbs, where the young doctor of osteopathy 
could become known more easily than in the 
centers of large cities. 


The profession of osteopathy will probably con- 
tinue to expand during the late 1950’s and through- 
out the 1960’s. In recent years, growth has been 
slow but steady, the total number of professionally 
active osteopathic physicians rising from about 


*11,000 in 1950 to about 12,500 in 1956. Although 


approximately 450 doctors of osteopathy are 
graduated each year, many of these are needed to 
replace those lost to the profession through death 
or retirement. Growth is expected to continue at 
about the same rate as in the early fifties unless 
training facilities expand beyond the slight addi- 
tions presently contemplated. 

In the long run, opportunities for osteopathic 
physicians will probably continue to be good 
owing to the likelihood of inereased public accep- 
tance of osteopathy, liberalization of certain State 
licensing laws, and the establishment of additional 
osteopathic hospitals. In addition, the demand 
for all kinds of medical care—including the serv- 
ices of osteopathic physicians—will continue to 
grow owing to the increase in population, Gov- 
ernment provisions. of medical sérvices for vet- 
erans and members of the Armed Forces, the de- 
velopment of prepayment plans for medical care 
and hospitalization, and the underlying trend to- 
ward higher standards of health care. 

Women osteopathic physicians will continue to 
find good opportunities not only in private prac- 
tice but also on faculties of osteopathic colleges 
and on the staffs of hospitals and clinics, Ap- 
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proximately 8 percent of all osteopathic physi- , 
cians are women. Although men and women are 
equally eligible for admission to osteopathic col- 
leges, the proportion of applications from women 
has been declining. In 1956, women students rep- 
resented less than 3 percent of the total enroll- 
ment. 


Earnings and Working Conditions 


As in many of the other health professions, in- | 
comes usually rise markedly after the first years of 
practice, Earnings of individual doctors of oste- 


opathy vary greatly with ability, experience, the 
income level of the community served, geographic 
location, and other factors, Surgeons and other 
specialists usually earn more than those in eneral 
practice. 

Many osteopathic physicians work more than 50 
and 60 hours a week. Those in general practice 


work longer and more irregular hours than 


surgeons and specialists. 


Where To Go for More Information 

Persons wishing to practice in a given State — 
should find out about the requirements for licen- 
sure directly from the board of examiners of that 
State. A list of State boards, as well as general 
information on osteopathy as a career, may be 
obtained from: 


American Osteopathic Association, 
212 E. Ohio St., Chicago 11, Ill. 


Dental Hygienists* 
(D. ©. T. 0-50.07) 


Nature of Work 


Dental hygienists, working under the direction 
of licensed dentists, clean and polish patients’ 
teeth and give advice on proper diet and care of 
the teeth. 

Dental hygienists who work for private dentists 
may also take and develop X-ray pictures of the 
teeth, mix filling compounds, and do miscellaneous 
clinical work, in addition to cleaning teeth and as- 
sisting the dentist in his work on the patient, 

Dental hygienists who are employed by school 


systems usually go from school to school to ex- 


“Prepared by the Women’s Bureau, U. S. Department of Labor, 


amine the children’s teeth periodically and to refer 
individuals to dentists, They may also give class- 
room instruction, sometimes with visual aids, on 
correct toothbrush technique and proper diet. 
Some school systems require dental hygienists to 
make home visits to explain to parents the im- 
portance of good dental care. 

Dental hygienists employed in hospitals or pub- 
lic health clinies may be called upon to work with 
bed-patients, as well as with those who are able to 
move about. They may also assist in research 
projects and give lectures to dental students on, 
various aspects of preventive dental health educa- 
tion. 
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A dental hygienist cleans a child’s teeth prior to thorough 
examination by the dentist. 


Where Employed 


An estimated 6,000 dental hygienists were em- 
ployed in 1956, most of them in the eastern States. 
The majority of dental hygienists are women. 

Most dental hygienists work in private dental 
offices; some work in hospital clinics and other 
health institutions; and some, in dental hygiene 
schools. A few work in industrial plants. An in- 
creasing number are being employed by public 
school systems. 


Training and Other Qualifications 


Training for work as a dental hygienist may be 
secured in 34 schools of dental hygiene located in 
24 States. The Council on Dental Education of 
the American Dental Association had, by October 
1956, accredited 31 of these schools; the remaining 
3 were under consideration. Of these schools, 22 
are associated with the dental programs of uni- 
versities; the remaining 9 are parts of institutes, 
colleges, or universities that do not have dental 
schools. 

A bachelor’s degree with a major in dental hy- 
giene may be earned by completing a 4-year course 


which includes 2 years of regular college training 
in addition to a 2-year dental hygiene course. By 
completing only this 2-year course, however, a 
student may obtain a certificate or diploma in den- 
tal hygiene. The 2 years of training in dental 
hygiene include instruction in the manual skills 
involved in the work, methods of teaching, and 
courses in anatomy, bacteriology, chemistry, nu- 
trition, and X-ray. Special emphasis is placed 
upon the dental aspects of these subjects, and the 
student spends a substantial amount of time gain- 
ing clinical experience. Sufficient additional 
courses to meet the requirements for the bachelor’s 
degree are provided in the 4-year course, 

To be admitted to an approved school of dental 
hygiene, the student must have finished high 
school. However, more and more schools are giv- 
ing admission preference to students with some 
college training. In 1956, three of the approved 
schools would accept only students who had com- 
pleted 2 years or more of college. Almost one- 
third of the 1,100 freshmen admitted to approved ' 
schools in 1955-56 had 1 or more years of college 
training. For those who plan to work in the field 
of public health, the 4-year program is desirable. 

The minimum age requirement for entrance 
yaries among approved schools; some schools ac- 
cept students 17 years of age and over; others 
accept only those who are 18 or over; still others 
set a minimum age of 21 years. Maximum age 
limits also vary, but most schools do not accept 
students over 35 years of age. 

Aceording to a recent survey, costs including 
tuition, supplies, and equipment fees in approved 
schools averaged $977 for the 2-year dental hygiene 
course. Approximately $644 of this amount was 
for tuition. The cost of the 4-year degree pro- 
gram would, of course, include tuition and fees 
for an additional 2 years. 

In order to practice, dental hygienists must be 
licensed by the State Board of Dental Examiners 
in the State in which they wish to practice. Upon 
passing the licensing examination, the hygienist 
becomes a Registered Dental Hygienist (R. D. H.). 
Each State has its own statutory requirements, 
and only a few States offer reciprocity. There- 
fore, in order to relocate in another State, the den- 
tal hygienist usually must take the State examina- 
tion in that State. 

Opportunities for advancement are relatively 
limited for dental hygienists. Dentists in private 
practice usually do not employ more than one 
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dental hygienist, which limits opportunities for 
supervisory work, A few health departments and 
school systems employ supervisors in dental hy- 
giene, but the top positions as directors of dental 
programs are usually held by dentists. With 
additional training, however, the dental hygienist 
may become a teacher in a school of dental 
hygiene. 


Employment Outlook 


Employment opportunities for dental hygienists 
were excellent in 1956. Although the number of 
graduates (902) from approved schools in 1956 
was almost double the number in 1950, reports 
indicate that about twice as many could have been 
employed. Shortages were especially acute in 
Southern and Western States. 

The demand for dental hygienists, which has 
been increasing steadily over the past several 
years, is‘expected to continue and expand over the 
remainder of the decade and well into the 1960's. 
Many openings are created each year by relatively 
high turnover among young women in the field 
who leave their jobs for marriage and family re- 
sponsibilities. A recent survey showed that most 
of the students in dental hygiene schools graduate 
in their early twenties and that more than 5 per- 
cent of them are married before graduation. 
Growing emphasis on preventive health measures, 
including early and regular dental care and ex- 
panding dental programs in schools and in public 
health services, will create additional openings for 
the services of dental hygienists. 


As a result of the expanding demand, mature 
persons who wish to return to the profession or 
who can secure adequate training can expect to 
find good opportunities for employment. 


Earnings and Working Conditions 


Salaries for dental hygienists depend upon the 
location of the job, the type of employer, and the 
education and experience of the hygienist. Yearly 
salaries for hygienists working full time during 
1953 averaged $3,615. The averages varied from 
$3,2 230 for those working in the Northeast to $4,908 
for those working in the West. Highest average 


earnings were reported by those working on n com- 
mission basis for private dentists. Beginuing an- 
nual salaries in the Federal service in 195( were 
$3,175, $3,415, and $3,679, depending upon the 


applicant’s qualifications. 
A 40-hour workweek is usual for hygienists, 


_ and working conditions are generally pleasant. 


Paid vacations of 2 weeks are customary, but 
longer vacations are given on some jobs. 


Where To Go for More Information 


Information on approved schools, training re- 


quirements, and job opportunities may be sce ured 


from the following organization : 


American Dental Hygienists Association, 
1735 Eye St., NW., Washington 6, D. ©. 


Information concerning licensing requirements 
can be obtained from the State Board of Dental 
Examiners in the State in which the dental hy- 


gienist wishes to practice. 


Physical Therapists* 
(D. O. T. 0-52.80) 


Nature of Work 


Physical therapists, under the general direction 
of physicians, assist patients with muscle, nerve, 
joint, or bone injuries or diseases in trying to re- 
cover use of the disabled parts of their bodies. 
The principal disorders treated are fractures, 
poliomyelitis, cerebral palsy, arthritis, and physi- 
cal injuries or deformities. Patients are prima- 
rily;those disabled in work, home, or highway ac- 
cidents; children crippled by poliomyelitis or 
cerebral palsy ; and war veterans. 


*Prepared by the Women’s Bureau, U. S. Department of Labor. 


Physical therapists treat patients by means of 
physical exercises; applications of massage, heat, 
light, water, or electricity; or by use of mechani- 
cal apparatus. The recording and charting of 
each patient’s progress is an important part of the 
therapists’ duties. They also give diagnostic 
muscle and nerve tests to obtain data useful in 
planning a treatment program as well as in mak- 
ing the changes needed as a result of progress and 
prognosis. They usually are the ones who teach 
patients needing braces and crutches how to use 
and care for them. They also show patients and 
their parents or other relatives how to continue 
treatments at home. 
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Amy. physical therapist giving electrical stimulation to the paralyzed muscles of a soldier patient's leg, 


In addition, physical therapists may be respon- 
sible for clinical instruction of physical therapy 
students, students of related professions, or non- 
professional personnel (such as ward aides, order- 
lies, and clerks, concerned with the care of pa- 
tients. Since the therapists’ work is integrated 
with that of other members of the rehabilitation 
team responsible for a patient’s total care, they 
must attend conferences at which the progress of 
patients is considered. A rehabilitation team is 
directed by a physician and may include a teacher, 
nurse, medical and psychiatric social worker, oc- 
cupational therapist, psychologist, speech ther- 
apist, recreational worker, and vocational coun- 
selor, 

Although qualified therapists handle all types 
of patients, some specialize in working only with 
children, veterans, amputees, or victims of polio- 
myelitis, cerebral palsy, or arthritis. 


Where Employed 


An estimated 7,800 qualified physical thera- 
pists, of whom about 85 percent were women, were 


employed in 1956. They were working princi- 
pally in metropolitan areas throughout the coun- 
try, but the northeastern and western States had 
considerably more physical therapists in propor- 
tion to population than did the southern or cen- 
tral States. 

About half of the qualified physical therapists 
work in hospitals, where they treat mainly patients 
recovering from surgery, fractures, or other in- 
juries and disabilities. About half of these ther- 
apists are employed by private, nonprofit hos- 
pitals, and about one-fourth by hospitals of State 
or local governments. Almost all of the re- 
mainder work in hospitals operated by agencies of , 
the Federal Government, principally the Veterans 
Administration, as well as the Armed Forces and 
the U. S. Public Health Service. Most hospitals 
with physical therapists are large general hospitals 
but some specialize in services for children or the 
chronically ill. 

More than one-fourth of the physical therapists 
are employed by rehabilitation or treatment cen- 
ters, schools or societies for handicapped children, 
and public-health agencies. Most of these organ- 
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izations. provide regular treatment for chronic 
cases. 

The remainder work mainly in doctors’ offices or 
clinics, teach physical therapy, or are engaged in 
clinical or laboratory research in treatment pro- 
cedures or in any of the basic sciences such as anat- 
omy or physiology. A few physical therapists 
serve as administrators or coordinators of depart- 
mental programs in large facilities or as consul- 
tants in governmental or private agencies. 


Training and Other Qualifications 


In 1956, 87 approved schools, including the 
Army Medical Service program, offered training 
in physical therapy. The majority of approved 
schools were affiliated with large universities, often 
through their medical schools. The others were 
operated by hospitals, most of which had univer- 
sity affiliations. All of the approved schools of- 
fered training to college graduates and 31 granted 
a certificate in physical therapy to graduate stu- 
dents completing 12- to 16-month courses. En- 
trance requirements for admission to these courses 
varied somewhat among schools but generally in- 
cluded prior study of specific biological, physical, 
and social sciences. About three-fourths of the 
approved physical therapy schools also offer un- 
dergraduate programs leading to a college degree. 
The degree program generally is a 4-year course 
open to high school graduates of good standing. 
Some colleges, however, accept undergraduate col- 
lege students who have completed 2 years of gen- 
eral college work, including a certain number of 
prerequisite science courses. 

Annual tuition in physical therapy schools var- 
ies from a minimum of $75 in a State university 
(for State residents) to a maximum of $1,000 in a 
private university. In 1956, numerous scholar- 
ships were being offered to students in an effort to 
“attract more trained personnel into the field. The 
National Foundation for Infantile Paralysis, 
principal source of scholarship funds, requires 
that its recipients work under a qualified physical 
therapist for a year following completion of 
training. g 

Graduation from an AMA-approved Sol of 
physical therapy is requisite for membership in 
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the American Physical Therapy Associaiion, for 
State licensure, and for voluntary registration 
with the American Registry of Physica] Thera- 
pists. Many employers, particularly larve iS 
pitals and organizations, hire only thos: 
who meet the requirements of these organizations. 
Legal registration, for which therapists nust sat- 


-isfy certain educational and employment stand- 


ards, is now required for practicing in 21 States, 


while licensure laws are being considered in many 
others. 

With the increase of schools in this field, nu- 
merous teaching positions have become av«ilable 
for physical therapists. These positions are gen- 
erally open to those who have secured « college 
degree and who have had general clinical experi- 
ence, preferably for at least 3 years. Other ad- 


vancement opportunities for physical therapists lie 
in supervisory and administrative positions, but 
these exist mainly in large hospitals and organi- 


zations and are very limited in smal! centers 
or Offices. 

Important characteristics needed by physical” 
therapists are emotional stability, a moderate 
amount of manual dexterity, and a strong: interest 
in humanitarian service. Since physica! ihera- 
pists must help patients and members of their fam- 
ily understand the treatments given and prepare 
them emotionally for changes that occur, a thera- 


pist must have patience, resourcefulness, and a 
sympathetic attitude toward patients. Good ver- 
bal expression in giving instructions to patients 
and relatives; ability to plan and organize time, 
material, and work output; and physical stamina 
are also needed. 


Employment Outlook 


The rising demand for physical therapists, 
which began during World War II, continued to 
be acute in 1956, when 5,800 job vacancies were 
reported. This need existed despite the fact that. 
the number of graduates from approved schools 
had almost tripled, rising from 238 in 1941 to 650 
in 1955. The greater number of hospital beds and 
the growing public interest in the rehabilitation 
of all physically handicapped persons, including 
the large number of World War II veterans, have 
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been responsible for increased staff requirements. 

This need is expected to continue during the 
remainder of the decade and well into the 1960's, 
as a result of the expanding use of physical ther- 
apy in caring for the injured, diseased, and aged. 
Vocational rehabilitation and crippled-children 
progruus, in which States are aided by Federal 


funds, will further bolster the demand. ~ More 
physicixns are also expected to recommend physi- 
cal therapy for their patients, as techniques and 
equipment for treating many other diseases im- 


prove. In addition to these new positions, many 
hundreds of job openings will result from turn- 
over in the field, since the vast majority of workers 
are young women who may be leaving their jobs 
for marriage or family responsibilities. It has 


been estimated that at least 3,000 new graduates 
will be needed each year, through the middle 
1960's, for new positions and replacements. 


Since the supply of graduates from approved 
physical therapy schools is expected to be insuffi- 
cient to meet these needs, employment opportuni- 


ties sould continue to be excellent through the 
mid-1960's. Opportunities will be good not only 


for sia f jobs but also for teachers in physical ther- 
apy schools and for those engaged in research 
programs, 


Over the long run, employment for physical 
therapists is expected to continue to expand, as 
advances in medical knowledge increase the life 
span of all the population, including the physically 
handicapped. 


Earnings 


Starting salaries of new graduates in physical 
therapy averaged $3,600 in 1956, according toa 
survey of the American Physical Therapy Associa- 
tion, A median salary of $4,400 a year was Te- 
ported for 3,300 physical therapists, about two- 
thirds of the Association membership. Some 
salaries were supplemented by maintenance and/or 
meals and by the laundering of uniforms. En- 
trance salaries for physical therapists in the Fed- 
eral Civil Service (as set during the latter part of 
1955) ranged from $3,670 to $0440 a year, de 
pending on the previous experience of the appli-' 
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cant. At the same time, a starting rate of $4,063 
including rental and subsistence payments was 
paid to therapists (second lieutenants) in the 
Women’s Army Medical Specialist Corps and also 
to junior assistants in the commissioned corps of 
the U. S. Public Health Service. 

A salary survey of hospital personnel made by 
the Bureau of Labor Statistics in 15 metropolitan 
areas indicated that weekly salaries of physical 
therapists ranged from $65.00 to $87.00 in 1956 
and early 1957. Average straight-time weekly 
earnings and average weekly hours of physical 
therapists in each of the survey areas are shown 
below: 


Weekly average 


City Hours Earnings 
Baltimore -masam 40.5 $77. 00 
Boston__- -- 40.0 65. 00 
Buffalo__-_----------------~ -- 40.0 71. 50 
Chicago-- _. 40,0 78. 50 
Cincinnati- -- 40.0 81, 50 
Cleveland----- 40. 0 74, 50 
Dallas__-------------- -- 40.0 76. 50 
Los Angeles—Long Beac _- 40.0 82. 00 
Memphis -422-42 -43.5 86. 00 
Minneapolis-St, Paul 40.0 87.00 
New York_-------------------- 39.5 78. 00 
Philadelphia—----------------- 39,0. 69. 00 
Portland (Oreg.) ----- 40.0 80. 00 
‘San Francisco-Oakland 40.0 83. 50 
St, Lonis--2-2-----------------+------ 41.0 77, 50 


Salaries of supervisors were reported by the 
APTA in 1955 to range from $5,000 to $6,000 a 
year. Administrators’ salaries ranged upward 
from about $8,000 a year. 


Where To Go for More Information 


Additional information concerning women as 
physical therapists is available in a U. S. Depart- 
ment of Labor’s Women’s Bureau publication The 
Outlook for Women as Physical Therapists. 
Bulletin No. 203-1, Revised, 51 pp. Washington, 
D. ©. 1952. Price 20 cents. 

Information may also be obtained from: 


American Physical Therapy Association, 
1790 Broadway, New York 19, N. Y. 


American Registry of Physical Therapists, 
80 North Michigan Ave., Chicago 2, Il. 
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Medical Record Librarians* 
(D. O. T. 0-23.25) 


Nature of Work 


Medical record librarians are responsible for 
keeping complete and accurate.records of patients’ 
illnesses and treatments. Primary use of the 
patients’ records is made by physicians in studying 
patients’ medical histories, diagnosing their ail- 
ments, and prescribing patient care. Medical rec- 
ords are useful to administrators in analyzing the 
health services offered by their organizations and 
in determining agency policies and procedures. 
The records are also used in training medical per- 
sonnel and in developing and evaluating new 
treatments and medications. 

The duties of medical record librarians include 
collecting and cataloging medical and surgical in- 
formation such as reports on X-rays and opera- 
tions, laboratory findings, doctors’ orders, and 
progress notations; checking and organizing these 
data for completeness and accuracy; performing 
or supervising the coding and indexing of reports 
on various diseases and treatments; abstracting 
and transcribing case histories to permanent rec- 
ords; answering inquiries and preparing reports 
on individual cases; aiding in the development or 
improvement of procedures, forms, and methods; 
and preparing analyses for the use of physicians in 
their research work. (Medical record librarians 
should not be confused with medical librarians, 
who have charge of the library in a hospital or 
medical institution and who work with books and 
other publications. Medical librarians do not 
work with patients’ records.) 

In some hospitals, clinics, or other health organi- 
zations, two or more medical record librarians may 
be in charge of patients’ records, but, often one 
qualified medical record librarian, with the help 
of clerical assistants, has full responsibility for all 
the medical records of an organization. 

The head medical record librarian may repre- 
sent the department in hospital staff meetings and 
may have to vouch for the accuracy of records if 
they are subpenaed by the court. Because of the 
importance of the medical record department in 
many hos; als, the medical record librarian may 
participate in major decisions affecting the operat- 
ing efficiency of the hospital. 


*Prepared by the Women’s Bureau, U. S. Department of Labor, 


Where Employed 


Over 6,900 persons were employed as medical 
record librarians in 1956. Almost all were work- 
ing in-hospitals. A few medical record librarians 
were employed in clinics, medical research centers, 
or medical departments of insurance companies 
and large industrial concerns. According to x sur- 
vey made by the American Hospital Associa! ion in 
September 1955, almost two-thirds of their mem- 
ber hospitals were utilizing the services of med- 
ical record librarians. Almost nine-tenths of the 
persons in the occupation worked full time. 


Since most hospitals are located in or near 
metropolitan areas, most medical record librarians 
work in the major population centers of the coun- 
try. More than one-fourth are employed in the 
northeastern States, 

Almost all medical record librarians are womens 
although men are beginning to enter the occupa- 
tion, In 1956, 99 percent of the members of the 
American Association of Medical Record Librar- 


ians were women, 


Training and Other Qualifications 


Those seeking entry into this occupation today 
find formal training essential, even thoug! less 
than 15 percent of the active medical record libvar- 


ians in 1953 were graduates of the 30 schools af- 
filiated with hospitals or universities and ap- 
proved by the Council on Medical Education and 
Hospitals of the American Medical Association. 
In the past, training was conducted by hospitals 
themselves on an apprenticeship basis, but now 
most hospitals prefer to hire graduates of ap- 
proved schools. 

Seventeen of the approved schools offer a 12- 
month hospital course leading to a certificate in 
medical record library science. Prerequisite for 
enrollment in a certified course is 2 years of college 
or graduation from a recognized school of nursing. 
Six approved schools offer a 4-year degree course 
for high school graduates. Several have designed 
a 12-month certificate course for college graduates 
and 1 school has a 12-month degree course for those 
with 3 years of college. Courses in the approved 


hools include at least 160 hours of anatomy, 
physiology, medical terminology, and funda- 
of medical science, In addition, all stu- 
dents are encouraged to become proficient in 
typi 
Tuition fees for certificate courses range from 
fee in the one federally sponsored school to 


book expenses approximate $40, 
“In July 1956, there were 3,473 persons listed in 
a registry maintained by the American Associa- 
tion of Medical Record Librarians. About 35 per- 
~ cent of the medical record librarians employed on 
T a full-time basis in hospitals were registered. 
Registration is considered to be a measure of pro- 
" fessional attainment in this field, ahd many hos- 
pitals prefer to have at least one registered medi- 
cal record librarian on their staff. 
Requirements for registration are: Membership 
in the Association; either graduation from an ap- 
proved school or the combination of sufficient edu- 
cation to qualify for admission to an approved 
school plus pertinent work experience during 5 
‘of the 6 previous years; and passing a written 
examination, ; 
Certain personal characteristics are required for 
successful and satisfying work in this occupation. 
~ Important among these are an interest in detail 
and a willingness to be thoroughly accurate. 
‘Since the medical information secured must be 
“kept strictly confidential, medical record librar- 
ans must also be trustworthy. And in dealing 
with worried members of the patients’ families, 
well as with busy doctors, persons in this work 
ust be tactful and courteous. 4 3 
Assignments to supervisory work, primarily in 
large facilities, afford advancement opportunities 
for medical record librarians. In a large medical 
record department, the head medical record li- 
brarian may be responsible for the work of other 
urgical secretaries, file clerks, and clerical 
workers. 
“Employment Outlook 


r 


"The need for medical record librarians has been 
“growing steadily since the start of World War H. 
“As the number of hospitals and health facilities 


5 in private schools. Tuition in degree-grant-— 
ing schools varies from $150 to $600 a year. Text- 


‘medical record librarians and for a staff of typists, 
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has increased and new methods of medical treat- 
ment have been developed, the recordkeeping 
function has become increasingly important. The 
training of qualified medical record librarians, 
however, has not kept pace with the demand. 
During the 1953-54 school year, student capacity 
of the approved schools was about 220, but enroll- 
ment was only about half that number. The 
American Association of Medical Record Librar- 
ians estimated that about 6,000 additional medi- 
cal record librarians could have been advanta- 
‘geously used in hospitals in 1956. At the present 
level of school enrollment, the supply of qualified _ 
new workers will not be sufficient to meet the cur- ~ 
rent demand or that anticipated well into the 
1960's. 

Over the long run, employment opportunities 
are expected to be good for graduates of approved 
schools. With the expansion of health facilities 
and services, additional new jobs for medical rec- 
ord librarians will be created. In addition, re- 
placements will be needed for the young women 
in these jobs who will leave for marriage or family 
responsibilities. 


Earnings 


Starting salaries of registered medical record 
librarians averaged about $4,600 in 1956. In addi- 
tion, many hospitals provided free medical care 
for their employees and some offered complete or 
partial maintenance. The basic salaries were re- 
Jated not only to the nature and responsibility of 
the position involved but also to the geographic 
location and size of the institution where the medi- 
cal record librarians were employed. A medical 
record librarian in a small hospital, an assistant 
medical record librarian in a large hospital, or an 
inexperienced beginner often received less than 
$3,600. Salaries of medical record librarians en- 
tering the Federal Civil Service were set during 
the latter part of 1955 to range from $3,670 to 
$7,570 a year, depending upon the amount of 
previous experience. ; i 

Medical record librarians employed in hospitals 
located in 16 metropolitan areas were reported to 
receive average weekly salaries ranging from $68 
to $86.50, according to a survey made by the 
Bureau of Labor Statistics in 1956 and early 1957. 
Average straight-time hours and earnings of medi- 
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cal record librarians in each of the surveyed areas 
follow: 


Weekly average 
City Hours Harninga 
42 $75. 00 
40 76. 00 
40 68. 00 


Buffalo 40 76. 50 
Chicago- 40 79. 50 
Cincinnati 40 83. 50 
Cleveland__ 84. 00 
Dallas 80. 00 
Los Angeles-Long Beach. 86. 50 
Memphis. 75. 00 
Minneapolis-St. Paul.. 40 81. 50 
New York__- 81. 50 
Philadelphia.. 70. 00 
Portland: (Oreg aaea ee 40 79. 50 


y average 


City 
San Francisco-Qakland------------------ 
BETO E a Decree ee n 


Where To Go for Mcre Information 


Additional information on employment condi- 
tions and opportunities for medical record li- 
brarians is given in the following publication: 


U. S. Department of Health, Education, and Welfare, 
Publie Health Service. Health Manpower Source 
Book, Sec. 6, Medical Record Librarians, 41 pp. 
Washington 25, D. ©. 1954. Price 30 cents 


Information may also be obtained from: 


American Association of Medical Record Librarians, 
510 North Dearborn St., Chicago 10, Il. 


Occupational Therapists* 
(D. O. T. 0-32.04) 


Nature of Work 


Occupational therapists organize educational, 
recreational, and prevocational programs which 
involve a variety of activities, to assist in the 
physical, psychological, and economic rehabilita- 
tion of injured and disabled persons. 

After a physician makes his diagnosis and out- 
lines treatment objectives for a patient, occupa- 
tional therapists select and carry out a program 
of activities which will best meet the patient’s 
needs. These activities may include typesetting, 
weaving, painting, clay modeling, leather craft, 
or photography. They may also involve training 
in adjustment to daily living through group plan- 
ning and participation in dances, concerts, plays, 
and other activities. 

Occupational therapists may supervise occupa- 
tional therapy aides who teach a particular skill, 
volunteer workers, and student therapists. Some 
occupational therapists have administrative duties 
as directors and assistant directors of an occupa- 
tional therapy program; some specialize in work- 
ing with various disabled groups; others may 
serve as directors or teachers in approved schools 
of occupational therapy. 


Where Employed 


About 5,500 occupational therapists were regis- 
tered with the American Occupational Therapy 


*Prepared by the Women’s Bureau, U. S. Department of Labor, 


Association in January 1957. Most occupational 
therapists are women, but an increasing number 
of men are being trained for the occupation. Ap- 
proximately 4 out of 5 occupational therapists 
work in hospitals and other health institutions, 
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Occupational therapist helene a patient to recover use of 
injured hand and arm. 
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school clinics, sanatoriums, and some homes 


aged. Most of the remainder work in 
special workshops or rehabilitation centers to 
which patients come for treatment. . These centers 
are sponsored by hospitals, religious organizations, 
or conmunity agencies, such as associations for 
the blind. the deaf, or cerebral palsied. A few oc- 
eupationsl therapists are employed in home visit- 


ing programs for patients unable to go to clinies 
or workshops. 


Training and Other Qualifications 


Graduation from an approved school of occupa- 
tional therapy is a general requirement for occu- 
pational therapists. Graduates of schools ac- 
credited by the American Medical Association are 
eligible to take the national registration examin- 
ation conducted by the American Occupational 
Therapy Association, Upon successful comple- 
tion of ‘he examination, they may use the initials 


OLT.R. (Occupational Therapist Registered) after 
their names. Hospitals of the Federal Govern- 


ment hire only registered occupational therapists. 
In 1956, 30 colleges or universities offered 
courses in occupational therapy approved by the 


American Medical Association, For high school 


graduates, this training included 4 years of college 
work plus 9 months of supervised practice in hos- 
pitals and health agencies leading to a Bachelor 
of Science degree with a major in occupational 
therapy. The majority of these schools also ac- 
cept college graduates who may earn a certificate 
in occupational therapy following 18 months of 
Specialized training. 

Occupational therapists without experience be- 
gin as staff therapists and may qualify as senior 
therapists after 2 years of experience on the job. 
Experienced therapists may become directors of 
therapy, programs in large hospitals, clinics, or 
workshops, or teachers in occupational therapy 
schools. There are also some key positions as 
consultants with large institutions and agencies. 
` Personal characteristics needed in this occupa 
tion are emotional stability, a sincere interest 1m 
medical work, and a sympathetic but objective ap- 
proach to illness and disability. 


Employment Outlook 

Opportunities for registered occupational ther- 
apists seeking employment are expected to be ex- 
cellent well into the midsixties. 


Since World War II, the demand for occupa- 
tional therapists has been increasing. The grow- 
ing public interest in the rehabilitation of all 
physically handicapped persons, including the 
large number of war veterans; the demonstrated 
success of occupational therapy programs in re- 
storing persons to health; the help people receive 
from the occupational therapist in adjusting to 
their illness or disability and in increasing their 
usefulness to themselves, their families, and their 


“communities—all these factors have been respon- 


sible for the rising demand for occupational ther- 
apists. Furthermore, increasing use is expected to 
be made of occupational therapists in treating ill- 
nesses and disabilities arising from industrial ac- 


. cidents, as well as in treating victims of cerebral 


palsy, poliomyelitis, and heart disease. Antici- 
pated expanded use of occupational therapy in 
treating persons suffering from mental illnesses 
and in rehabilitating the growing number of aged 
persons will also increase the demand for 
therapists. 

In addition to the new positions created by these 
developments, many job openings will result from 
turnover; In 1956, the number of jobs exceeded 
the number of trained workers. It is estimated by 
the American Occupational Therapy Association 
that 8,000 additional workers will be needed by 
1958. 

Tn order to meet the expanding demand, more 
students will have to enter training, and training 
facilities will have to be expanded. The present 
capacity of the approved occupational therapy 
schools is 3,500 students, although in the 1955-56 
academic year only 2,600 were enrolled. Grad- 
uates in 1956 numbered 500, Even if schools were 
filled to capacity, the supply of graduates would 
be insufficient to meet the rising demand, Oppor- 
tunities for men are especially good because of 
the demand for their services in mental hospitals, 
rehabilitation centers, and veterans’ facilities. 

In the long run, employment: for occupational 
therapists is expected to continue to expand as 
public understanding increases with regard to the 
role which such therapy can play in facilitating 
the adjustments of disabled persons and patients 
with chronic illnesses. 


Earnings and Working Conditions 


Salaries of occupational therapists ranged from 
$3,500 to $9,000 in 1956 according to the American 


E 


Occupational Therapy Association. The begin- 
ning salary in the Federal Government in 1956 
for occupational therapists without experience 
was $3,670 a year; and those with at least 1 year 
of experience started at $4,525. Many State in- 
stitutions were offering $4,000 a year in 1956 for 
beginning therapists. 

The 8-hour day, 40-hour eee is customary, 
with only a few.institutions working a 44- to 45- 
hour week. Vacation leave for therapists ranges 
from 2 to 4 weeks annually. Many positions now 
offer health and retirement benefits. 
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Where To Go for More Information 


Additional information on Ogeupationa! ther- 
apy is available in a U. S. Department of Labor’s 
Women’s Bureau publication The Outlook for 
Women as Occupational Therapists. Bulletin 
203-2 Revised. Washington, D.C. 1952. Price 
20 cents. 

Detailed information on the field, on 
offering approved programs, and on schol: 
can be obtained from: 

American Occupational Therapy Association, 
250 West 57th St., New York 19, N. Y. 


colleges 
‘ships 


| ENGINEERING 


Introduction 


incering is one of the largest professional 
occupations, exceeded in size only by teaching and 
nursing; for men, it is the largest profession. The 
approximately 700,000 engineers in the United 
States in 1956 contributed greatly to planning the 
work of, and designing the machines, equipment, 


roads, and buildings used by a majority of the 
Nation’s 66 million employed workers. Engineers 
give (echnical and, frequently, managerial leader- 
ship in industry. They develop new products and 
processes, design many types of structures, devise 
the most efficient ways of obtaining minerals from 
the carth, and contribute in countless other ways 
to the technological progress of our civilization 
and to the national defense. 


Nature of Work 


Engineers are concerned with transforming 
natural resources into forms useful to mankind 
and with doing this in the most efficient manner 
possible, This emphasis on efficiency, which is 
related to cost, is one of the main factors distin- 
guishing the work of most engineers from that of 
most scientists. A chemist may create a new com- 
pound or a geologist may discover an oilfield. Itis 
the job of the engineer to figure out how the com- 
pound can be manufactured or the oil extracted 
at a cost low enough to be sold on the market. 
In constructing a large building, it might be pos- 
sible to insure safety by making the walls of solid 
masonry 20 feet thick, but it is much more efficient 
and less expensive to have an engineer calculate 
just how much weight the walls will have to bear, 
what other forces will affect them, and what safety 
factors must be allowed. The engineer has to 
decide which building materials would be the best 
to use, considering the relative strengths and dura- 
bility of the various materials, their cost, the 
quantities needed, and) the cost of the labor re- 
quired in construction. These same types of fac- 
tors have to be considered by engineers developing 
and designing such diverse products as elec- 
tronic equipment, home appliances, and diesel 
locomotives. 


i 


Besides developing and designing new and im- 
proved products, engineers perform various other 
types of work. Their “know-how” is used in ad- 
ministration and management, particularly in the 
industries in which engineering methods are most 
important. Many supervise construction or the 
operation of plants and mines. Others are en- 
gaged in research, aimed at providing the informa- 
tion needed in developing new products or meth- 
ods of manufacture. Some, particularly trainees 
or beginning engineers, do drafting, analysis or 
testing, much of which is routine work. A sizable 
number work for consulting firms or as indepen- 
dent consultants, who advise their clients on en- 
gineering matters. Many companies employ en- 
gineers in selling their products, part icularly 
when the salesman must be able to discuss the tech- 
nical aspects of the product and assist in planning 
its installation and use. A relatively small but 
exceedingly important group of engineers teach in 
colleges, universities, or other engineering schools. 

Most engineers specialize in some one branch of 
the profession, although there is a trend ‘away. 


‘from specialization in the early phases of training 


and career development. At least 20 specialties 
are recognized in practice and in engineering 
school courses. Several of these, which are dis- 
cussed separately later in this chapter, are aero- 
nautical, ceramic, chemical, civil, electrical, indus- 
trial, mechanical, metallurgical, and mining en- 
gineering. (Agricultural engineering is discussed 
separately under the chapter on Agricultural Oc- 
cupations; see index for page number.) Work in 
each of these areas involves specialized knowledge, 
but there is a considerable body of basic knowledge 
and methodology which is common to most areas 
of engineering. Thus, engineers are often able to 
shift from one branch to another, particularly in 
the early stages of their careers. 

Engineers frequently become specialists also in 
a particular technology or in the engineering prob- ' 
lems of an industry. In many instances, these 
specialties cut across the traditional branches. 
Nuclear engineering is an example of a growing 
field of work associated with a new technology. 
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The engineer working in this field frequently has 
considerable academic training in physics and 
mathematics and often graduate training in nu- 
clear engineering, but his bachelor’s degree is usu- 
ally in chemical, mechanical, or one of the other 
traditional branches of engineering. 


Where Employed 


The majority of engineers—about two-thirds of 
the total number in 1956—are employed in private 
industry. Virtually all manufacturing industries 
employ some engineers. The branches of manu- 
facturing employing the largest numbers are the 
machinery, electrical equipment, and aircraft and 
parts industries. Other industries which employ 
sizable numbers of engineers include transporta- 
tion and other public utilities, teleeommunications, 
construction, and industries producing motor ve- 
hicles, chemicals and allied products, petroleum, 
fabricated metal products and ordnance, primary 
metals, and professional and scientific instruments, 

Another large group of engineers—almost 20 
percent in 1956—are employed by Federal, State, 
and local government agencies. Estimates of the 
proportions of engineers in still other types of em- 
ployment are military (active duty), about 5 per- 
cent; self-employed (consulting firms), about the 
same proportion or slightly less; and educational 


institutions, about 2 percent. The remaining small: 


group are in a variety of other fields, in- 
cluding commercial laboratories and nonprofit 
organizations. ; 

Engineers are employed in every State, in small 
cities as well as large. The profession also offers 
opportunities for employment overseas. How- 
ever, some branches of engineering are concen- 
trated in particular industries or geographic loca- 
tions (as indicated in the statements on the various 
branches later in this chapter). 


Training and Other Qualifications 
Four years of college work leading to a bache- 


lor’s degree in engineering is usually the minimum 
educational requirement for engineering work. 


. Some engineers have, however, entered the pro- 


fession with training in physics, one of the other 
natural sciences, or mathematics. Others have 
been able to enter the field without degrees but 
only after long experience in semiprofessional 
work and some college-level training. The pro- 
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portion of engineers with advanced degrees is 
still small in most branches of the profession, but 
graduate training is being emphasized in the se- 
lection of personnel for an ever increas num- 
ber of jobs. Furthermore, training in some engi- 
neering specialties, such as nuclear engineering, 
is available chiefly at the graduate level. 

It is important for prospective engineer 
dents to select an accredited school of e 


D, 
since persons trained at such schools generally 
have the best employment opportunities. Of the 


215 universities and engineering schools which of- 
fered training in engineering leading to a bache- 
lor’s or avhigher degree in 1956, 151 had curricu- 
lums which were accredited by the Engineers’ 
Council for Professional Development. 


In the typical 4-year engineering curriculum, 
the first year and part of the second are devoted to 
basic preengineering subjects such as mathematics, 
chemistry, and physics, and to courses in the liberal 
arts—the humanities, social sciences, anc lċnglish, 
The last 2 years are devoted mostly to engincering 
and advanced mathematics and science subjects, 
with some differences in courses depending on the 
branch of engineering in which the stilent is 
specializing. Some institutions have 5-year pro- 
grams, leading to the bachelor’s degree aud a num- 
ber of engineering schools have arrangements 
with liberal arts colleges whereby a student spends 

in the 


3 years in the liberal arts college and 2 ye: 


engineering school and receives bachelor's degrees 


from both. Thirty-five institutions have coop- 
erative plans under which students spend alternate 
periods in attendance at college and in employment 
in industry or government. Under such plans, the 
normal 4-year curriculum is spread over 5 and 
sometimes 6 years, but the graduate has the advan- 


tage of about 2 years of industrial experience in | 


addition to his engineering degree. 


With the rapid developments in science and — 


engineering, many employers in recent years have 
stressed the need for engineers with a strong back- 
ground in mathematics and the basie sciences. 
Therefore, persons contemplating an engineering 
career should rate well above average in mathe- 
matics and science courses in high school and 
should continue to obtain extensive training in 
these subjects in college. There is also a demand 
for engineering graduates with broad training in 
other subjects, including the social sciences and 


the humanities. Furthermore, many employers — 


empha 
pros 


ize the extracurricular college record of 
etive employees. 


in the more routine jobs. Many industrial em- 
ployers have special training programs for their 
begiu engineers, designed to supplement col- 
lege work with training in specific industrial tech- 
niques and to aid in determining the type of work 
for which the individual is best suited. With 
experience, engineers can moye up to positions of 
greater responsibility. Those with ability and 
intere-t can advance to high-level technical, super- 
visory, and administrative jobs and even to top 
executive positions: 

Laws providing for licensing or registration of 
professional engineers are m effect in all 48 States, 
the District of Columbia, and 5 Territories. In 
general, the purpose of the laws is to ensure that 
engineering work which may affect life, health, 
or property is done by registered engineers. The 
various laws have different provisions as to the 
types of work for which registration is required. 
For example, in one State only civil engineers 
have to register, although almost all other States 
provide registration for those in al] major 
bravches of engineering, In 1956, about 207,000 
of the approximately 700,000 engineers in the 
country were registered. 

Registration laws are subject to frequent change 
and improvement. Generally, requirements for 
registration as a professional engineer are: Grad- 
uation from an approved engineering college, plus 
4 years of experience and passing of a State exam- 
ination, Examining boards may accept a longer 
period of experience as & substitute for a college 
degree, 


Employment Outlook 


Employment opportunities for engineers were 
excellent in 1956. Demand for engineers in- 
creased rapidly after World War T1—partieularly 
after the outbreak of hostilities in Korea in 1950, 
when the needs of the expanded defense program 
were added to those of the growing civilian econ- 
‘omy. The supply of new engineering graduates 
available during the early and middle 1950’s was 
not enough to meet the rising demand. Tn 1956, 
about 26,000 bachelor’s degrees in engineering 
were conferred, somewhat more than were granted 
in 1954 or 1955 (about 22,000 each year) but far 


less than the peak number of about 53,000 granted 


ENGINEERING 


Beginning engimeers may enter as trainees or 
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in 1950, when the largest number of veterans 
graduated. It should be noted, however, that in 
each year from 1954 to 1956 the number of degrees 
awarded was considerably greater than the largest 
number awarded in any year during, or prior to, 
World War II (about 16,000 in 1942). 

Employment opportunities for women engi- 
neers, who still represent only a small proportion, 
of the profession, were very favorable in 1956. 
Furthermore, there has been a recent trend for 
employers to eliminate salary and other employ- 
ment differences between men and women engi- 
neers of comparable education and experience who 
are doing similar work. 

The outlook is for continued expansion of the 
profession both in the next few years and oyer the 
long run. Engineering has been one of the most. 
rapidly growing professional occupations in the 
United States in the past 50 years, and there is 


_ every indication that it will go ‘on growing rap- 


idly. Some of the major factors expected to raise 
the demand for engineering personnel are con- 
tinued growth of population and expansion of 
industry, increasing complexity of industrial tech- 
nology as, for example, the trend toward auto- 
mation of industrial procedures, and further 
growth in expenditures for research and develop- 
ment. The large sums spent for research and de- 
yelopment in recent years, by both industry and 
Government, have broadened existing areas of 
employment for engineers and opened up new ones, 
such as computer technology and nuclear energy. 
‘As scientific frontiers are further extended, addi- 
tional areas of work for engineers will be provided. 
Tn addition, a rise in engineering enrollments is 
anticipated in colleges and universities, and this 
will result in many openings in teaching. (See 
&tatement on employment outlook in college and 
university teaching; refer to index for page num- 
ber.) The demand for engineering teachers was 
already great in 1956, and most engineering: col- 
leges were having difficulty in recruiting faculty. 

Besides engineers needed to fill new positions. 
thousands will have to be trained annually to re- 
place those who die, retire, or transfer to other oc- 
cupations. Losses to the profession from deaths 
and retirements alone were estimated to be about 
10,000 a year in 1956 and were expected to rise 
slowly in the future. 

Along with the expected growth in demand for 
engineers, an increase in the supply of graduates 
js anticipated. If the proportion of college grad- 
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uates majoring in engineering remains the same as 
in recent years, the number of bachelor’s degrees 
conferred in engineering will rise slowly in the 
late 1950’s and early 1960’s and more rapidly 
thereafter. In 1965, the number may be as high 

` as 56,000, more than double the number conferred 
in 1956, according to estimates by the U. S. Office 
of Education. Nevertheless, it is expected that 
employment prospects for engineering graduates 
will continue to be favorable through the early 
1960's, at least. 

This conclusion is based on the ‘assumption that 
the Nation’s economy will continue to expand. It 
also assumes that Government spending for de- 
fense, including research and development—a ma- 
jor factor aftecting demand for engineers—will re- 
main high. If Government spending for these 
purposes should drop, the demand for engineers 
would become less pressing. On the other hand, 
a substantial increase in defense expenditures or 
an acceleration in other Government programs 
such as public works would intensify the demand 
for engineering personnel. 

For the student, the anticipated rapid growth in 
engineering enrollments may mean increasing dif- 
ficulty in entering the engineering school of his 
choice. A number of land-grant colleges were al- 
ready reporting crowded facilities in 1956. Un- 
less facilities and teaching staffs are greately ex- 
panded, colleges and universities may not be able 
to accommodate all students wishing to enter engi- 
neering schools, and some institutions may raise 
entrance standards. In any case, the necessity for 
adequate preparation and realistic appraisal of 
aptitude for engineering work should be empha- 
sized. In recent years, industry officials have con- 
tinually stressed the need for high-quality men as 
a more pressing problem than inadequate numbers 
of graduates. Even under favorable employment 
conditions, the marginal student may not advance 
far up the professional ladder. On the other hand, 
there is every reason to believe that the demand for 
engineering graduates with ability and thorough 
training will remain high for many years to come. 

The foregoing analysis relates to the outlook for 
the engineering profession as a whole. The dif- 
ferences among the various branches of engineer- 
ing with respect to the current employment situ- 
ation and expected future employment trends are 
discussed in the statements on these branches later 
in this chapter. 

Tt will be noted that no evaluation of the future 

supply of personnel in each brarich is included in 


r 
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these statements. Such evaluation is difficult for 
a number of reasons. In the first place, the num- 


bers of students majoring in the various branches 


rs of 
of in- 


of engineering depend not only on the nu 
young people of college age and the degr 


terest in the engineering profession but » lo on 
many special factors, such as the availability of 
training facilities and the relative emp!oyment 
situation in the various branches at the tine the 
student decides to enter. Moreover, graduates 
with a degree in one field of engineering often 
find employment in another. This mobility of per- 
sonnel is one of the reasons why differences in the 
employment situation among the various lields of 
engineering are likely to be moderate, ai least 


among the younger members of the profession. 
Earnings 


ring 


Monthly starting salaries of new engi 
graduates with bachelor’s degrees and 1 


spermi 


ence are shown in the following tabulation, based 
on a survey made by Engineers Joint Council in 
the spring and summer of 1956. 
Median 
Industry 
Chemicals and allied products $410 | $450 $375 
Petroleum products and extraction.-| 435 450 390 
Primary metals, fabricated metal 
products and ordnance, and 
metal mining. a aee ao LO 405 375 
Electrical equipment- - - 425 375 
Transportation equipment_--------| 425 350 
Professional and scientific instru- 
Menta P Ne. RN 2 410 390 
Other manufacturing and mining 
industries and construction- ---- 415 350 
410 365 
Telecommunications__ 390 300 
Utilities and sanitary services- -- 400 325 
Miscellaneous services: 
CONSUE rates rE 425 300 
Research and development- ---| 425 360 
Government (other than Federal)--| 375 250. 


ee 


For engineering graduates with master’s de- 
grees, starting salaries were approximately $50 
to $100 a month higher than for those with only 
bachelor’s degrees. For graduates with doctor's 
degrees, monthly starting salaries typically 
ranged from $600 to $750. In early 1957, engi- 
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alaries were generally higher than in the 
spring and summer of 1956, when the data shown 
above were collected. 

In the Federal Government, the beginning 
salary for engineers with the bachelor’s degree and 
no experience was $4,480 a year in 1956. Those 


neer 


with the master’s degree and no experience could 
begin at $5,335 a year, and those with the Ph. D. 
and no experience at $7,035. 

Most engineers can look forward to a marked 
increase in earnings as they gain experience. 


Thus, the median (average) yearly salary of 
engincers with 10 years of experience was about, 
$5,000 in 1956, and that of engineers with 25 years 
of experience was about $10,200 (chart 28). 
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Ninety percent of the men in the latter group had 
earnings of at least $7,100 a year and 10 percent 
earned $15,000 or more. A few in top-level execu- 
tive positions had much higher earnings than this. 

In general, earnings of engineers are higher in 
private industry than in other types of employ- 
ment. Though engineers in government employ- 
ment generally make less than those in private 
industry, particularly in top-level jobs, their 
salaries tend to be higher than those of engineering 
educators, On the other hand, engineers in edu- 
cational institutions can frequently supplement 
their salaries with income from special research 
projects, consulting work, publications, or employ- 
ment during their vacations. 


* * * * 
=-= 


— 


MEDIAN 
(50 percent earned more and 
50 percent less than 


4 


LOWER DECILE 
(90 percent earned 
more than this) 


“More than $15,000 


31 32 —— 36 37 


26 27 + 


Source: Engineers Joint Council 1956, Solary Survey 


Where To Go for More Information 


General information on engineering careers— 
including student selection and guidance, profes- 
sional training and ethics, salaries and other eco- 
nomic aspects of engineering—may be obtained 
from: 


Engineers Council for Professional Development, 
29 West 39th St., New York 18, N. Y. 


Engineers Joint Council, 
29 West 39th St., New York 18, N. Y. 


National Society for Professional Engineers, 
2029 K St. NW., Washington, D. ©. 

Information on engineering schools and curric- 
ulums and-on training and other qualifications 
needed for entrance into the profession may also 
be obtained from the Engineers Council for Pro- 
fessional Development, and information on reg- 
istration of engineers, from the National Society 
of Professional Engineers. 

Organizations which can furnish information 
on the respective branches of engineering are listed 
below: 

American Ceramic Society, 
4055 North High St., Columbus 14, Ohio 


American Institute of Chemical Engineers, 
25 West 45th St., New York 36, N. Y. 
American Institute of Electrical Engineers, 
33 West 39th St., New York 18, N. Y. 
American Institute of Industrial Engineers, 
145 North High St., Columbus 15, Ohio 


Aeronautical Engineers 
(D. O. T. 0-19.03) 


Nature of Work 


Aeronautical engineering is a relatively new and 
rapidly growing branch of the profession. En- 
gineers in this branch work mainly on the design 
of the structure of aircraft. However, they are 
also concerned with all other phases of the plan- 
ning, development, design, manufacture, and test- 
ing of aircraft and their parts and equipment. 

| Aeronautical engineers usually specialize in 

some area of work, such as structural design, aero- 

dynamics, gerent electronics, propulsion sys- 

tems, or production methods. Frequently, their 

: specialization also extends to particular types of 

aireraft, such as commercial or military planes, 
~ rockets, or guided missiles, 
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American Institute of Mining, Metalhurgical 
Petroleum Engineers, 

29 West 39th St., New York 18, N. Y. 

American Society of Civil Engineers, 

33 West 39th St., New York 18, N, Y. 

The American Society of Mechanical Engineers, 
29 West 39th St., New York 18, N. Y. 

Institute of the Aeronautical Sciences, Inc., 

2 East 64th St., New York, N, Y. 


The above list includes only some of the many 
engineering organizations. Other engineering 
organizations are listed in two publications avail- 


able in most libraries: Engineering Societies Di- 
rectory, 1956, published by Engineers Joint Coun- 
cil, and Scientific and Technical Societies of the 4 
United States and Canada, published by the Na- © 
tional Academy of Sciences, National Research 4 
Council. i 
Some engineers are members of unions. In- 
formation on engineering unions may be obtained 
from: 


The American Federation of Technical Fi 
900 F St. NW., Washington 4, D, ©. 

Engineers and Scientists of America (Ind. ) 
Munsey Building, Washington 4, D. C. 


See also statement on agricultural engineers 
(refer to index for page number). 

The U. S. Civil Service Commission, Washing? 
ton 25, D. C., will furnish information on positions 
available in Federal Government agencies, For 
further information, see chapter on Government 
Occupations. 


Where Employed 


Most aeronautical engineers are employed by 
aireraft and related industries. The largest num- 
bers of these engineers are in the airframe indus- 
try but many are employed by propulsion- unit 
(engine) and parts manufacturers. Some aero- 
nautical engineers work for Federal Government 
agencies, principally the Department of Defense, 
the National Advisory Committee of Aeronautics, 
and the Civil Aeronautics Administration of the 
Department of Commerce. Small numbers work 
for commercial airlines, colleges and universities, 
and other types of employers. 

Employment in this branch of the engineering 
profession is concentrated in the States where most 
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aircraft plants are located—chiefly California, 
Ohio, New York, Connecticut, Washington, Kan- 
xas, Maryland, Indiana, and New Jersey. 
geographic location of the airframe and en- 
gine and parts Industries is discussed in more de- 
tail in the chapter on Aircraft Industry Occupa- 
tions; see index for page number. ) 


Employment Outlook 


Employment prospects for aeronautical engi- 
necrs were excellent in 1956. In recent years, the 


denand for these engineers has been greater than 
the supply, largely as a result of the growing 
emphasis on airpower for national defense since 
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the Korean emergency and the consequent enor- 
mous expansion of the aircraft industry. 

The long-run outlook is for continued expan- 
sion of employment in this rapidly growing 
branch of engineering. Assuming that Govern- 
ment expenditures for aircraft, missiles, and re- 
lated items continue to increase as expected, the 
aircraft industry will probably continue to grow. 
Moreover, the need for intensive research and de- 
velopment aimed at replacing obsolescent aircraft 
with improved types and the increasingly com- 
plex designs of airplanes and guided missiles, re- 
quiring more and more engineering time to de- 
sign and build, are expected to increase further the 
demand for aeronautical engineers in future years. 


Ceramic Engineers 
(D. 0. T. 0-15.11) 


Nature of Work 


Ceramic engineers are concerned with the proc- 
essing of clay, silicates, and other nonmetallic 
miverals and with the manufacture of products 
from these raw materials; also with the construc- 
tion and design of plant equipment and structures. 
Some are engaged in research and development 
work or administration and management. Others 
are employed in sales or teaching. A small num- 
ber do consulting work. 

Coramic engineers usually specialize in one or 
more products—for example, refractories (fire- 
and heat-resistant materials, such as firebrick); 
whiteware (such as poreelain and china dinner- 
ware or high voltage electrical insulators) ; struc- 
tural materials (such as brick, tile, and terra 
cotta); glass; enameled metals; abrasives; ce- 


> 
ments, limes, and plasters; and many others. 


Where Employed 


Most men in this branch of engineering are em- 
ployed in private industry. The largest numbers 
are in the stone, clay, and glass industries, but 
others work in the iron and steel, electrical ma- 
chinery, chemical, and other industries which 
produce or use ceramic products. A small num- 
ber work for government agencies, chiefly those 
of the Federal Government. Some are employed 
by educational institutions and by other organiza- 
tions. A large proportion of all ceramic engineers 


are employed in the States of Ohio, Pennsylvania, 
New York, New Jersey, Ilinois, and California. 


Employment Outlook 


Ceramic engineering is one of the smaller 
branches of the profession, and opportunities for 
new entrants in any 1 year are relatively few. 
Nevertheless, the demand for ceramic engineers 
has in recent years exceeded the supply, and èm- 
ployment opportunities have been excellent ‘both 
for new graduates and for experienced men. 

The long-run outlook is for continued growth 
of employment in ceramic engineering. Increas- 
ing use of glass, enameled metals, whitewares, 


_ abrasives, and other ceramic products will require 


research and design work to adapt these products- 
to various needs. The increasing use of cement 
and structural clay products in construction will 
also add to the opportunities for ceramic engi- | 
neers. Newer areas of work in nuclear energy, 
electronics, and jet and rocket propulsion will, 
likewise, provide additional opportunities for 
these engineers. For example, the development of 
ceramic coatings which are corrosion-rvsistant and 
capable of withstanding extremely high tempera- 
tures has played an important role in the develop- 
ment of jet engines. Problems posed: by the de- 
velopment of aircraft capable of still higher speeds 
and greater altitudes will further increase the de- 
mand for ceramic engineers as well as for other 
engineers and scientists. 
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Chemical Engineers 
{D. O. T. 0-15.01) 


Nature of Work 


Chemical engineers are concerned with the ap- 
plication of chemistry and other sciences such as 
physies and mathematics, and of engineering prin- 
ciples to manufacturing operations which involve 
chemical processes. They are responsible for the 
design, construction, and operation of equipment 
and plants and for other engineering work re- 
quired in utilizing chemical processes on an indus- 
trial scale. Many of these processes have been 
separated into a series of “unit operations,” such 
as mixing, crushing, grinding, crystallization, heat 
transfer, distillation, and drying. A large part 
of the chemical engineer’s work involves the ap- 
plication of one or more of these “unit operations” 
to the manufacture of a product. 

The chemical engineer may specialize in a par- 
ticular type of operation (for example, heat trans- 
fer, distillation, or drying) or in the products of 
one industry. (for example, petroleum, plastics, 
rubber, food, or industrial chemicals), The ac- 
tivities in which they are chiefly engaged are re- 
search and development, plant operation, design, 
and management. 


‘Where Employed 


A great many industries use chemical engineers. 
However, most are employed by manufacturing 
firms—chiefly in the chemical and petroleum in- 
dustries. Some are employed in government 


agencies, in consulting firms, or as independent 
consulting engineers, and in college teaching. 

Chemical engineers are employed to some extent 
in all States, mainly in or around large industrial 
areas. The largest numbers are in the States of 
New York, New Jersey, Pennsylvania, Ohio, Cali- 
fornia, Illinois, and Texas. 


Employment Outlook 


Employment opportunities for chemical engi- 
neers were excellent in 1956. In recent years, de- 
mand for these engineers has exceeded ihe sup- 
ply—tlargely as a result of the rapid expansion of 
the industries in which most chemical cngineers 
are employed (chiefly chemicals and petroleum) 
and of the tremendous growth of research and de- 
velopment in these industries. 

The long-run outlook is for continued growth in 
this branch of engineering. Chemical engineering 
is one of the youngest of the major fields of engi- 
neering, and has grown rapidly in the past few 
decades. The major factors underlying this 
growth in past years will in all probability con- 


tinue to be important in the future. In particular, 
the chemical and petroleum industries are ex pected 
to expand at a rate considerably faster than indus- 
try in general. In these and other industries em= 
ploying chemical engineers, including atomic en- 
ergy, continued expansion of research and develop- 
ment activity (in which about one-third of all 
chemical engineers are employed) is expected to 
accompany and contribute to industrial growth. 


Civil Engineers 
(D. ©. T. 0-16.01) 


Nature of Work 


Civil enginering is the oldest branch of engi- 
neering, Historically, the profession had only two 
main branches, “military” and “civil.” However, 
as technical knowledge expanded and industry 
became more complex, other fields of engineering 
developed. = Today, civil engineers form 1 of the 
2 largest of the many branches of the profession. 
They are concerned with the design and construc- 
tion of roads, harbors, airfields, dams, tunnels, 
water-supply and sewerage systems, transporta- 


tion facilities, buildings, and many other types of 
structures, The field is so broad that many spe- 
cialties have developed within it—the major ones 
being structural, highway, hydraulic, railroad, 
sanitary, and public health engineering. 

A sizable proportion of all civil engineers are 
in supervisory or administrative positions, rang- 
ing from that of site supervisor of a construction 
gang or head of a drafting department to top- 
level executive posts. Large groups are employed 
in design and related activities, 
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) 
Civil engineets are concerned with the design and construction 
of many types of structures, 


Where Employed 


About half of all civil engineers are employed 
by Federal, State, and local government agencies. 
The second largest group are in the construction 
industry. In addition, many are employed by 
consulting engineering firms or as independent 
consulting engineers. Others work for public 
utilities; for railroads; for banking, finance, in- 
surance, and real estate firms (in such work as ap- 
praisal of properties) ; and in educational institu- 
tions. Still others are employed in the iron and 
Steel industries and other branches of manufac- 
turing, 
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Civil engineers work in all parts of the country, 
in every State and city. The largest numbers are 
located in or near the larger industrial and com- 
mercial centers. However, since civil engineers 
are frequently called upon to work at construc- 
tion sites, they are sometimes stationed in remote 
areas of the United States or foreign countries. 
Furthermore, they are often required to move 
from one place to another to work on different 
jobs, although many civil engineering positions in- 
volve little or no travel. 


Employment Outlook 


Employment opportunities for civil engineers 
were very good in 1956. In recent years, civil 
engineers have not been in as short supply as mem- 
bers of some other branches of the profession, but 
many civil engineering positions have remained 
unfilled, particularly in State and local govern- 
ments where salaries have been lower than in other 
areas of work. 

The outlook is for continued growth of civil en- 
gineering. Construction activity, including not 
only housing and industrial building, but also 
water and sewerage systems, is expected to have 
an upward trend for many years as a result of pop- 
ulation growth and the expansion of the Nation’s 
economy. The enormous highway construction 
program voted by Congress in 1956 will create 
many new jobs for civil engineers during the com- 

‘ing decade. In addition, large numbers. of civil 
engineers will be needed each year to replace those 
leaving the field. Civil engineers have a higher 
average age than members of any other branch of 
the profession, and consequently a higher rate of 
retirements and deaths. The number of- civil 
engineers needed to replace men thus lost to the 
profession was estimated at approximately 2,800 
a year in 1956 and will probably rise slowly in the 
future. 


Electrical Engineers 
(D. O. T. 0-17.01 and .02) 


Nature of Work 


Electrical engineers are concerned with the 
generation of electricity and its transmission and 
use. They design, develop, and. supervise the 
manufacture of electrical and electronic equip- 
ment—including electric motors and generators; 


radio, television, radar, computers, and other elec- 
tronic apparatus; and electrical appliances of all 
kinds. They also participate in the design and 
operation of facilities for generating and distrib- 
uting electric power. 

The major areas of work in this branch of engi- 
neering include electronics, electrical machinery 


¿ 
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and equipment manufacturing, telephone and 
telegraph, power, illumination, and transporta- 
tion. Electrical engineers usually specialize in 1 
of these broad areas of work or even in a subdi- 
vision of some 1 area. Radio engineering, for ex- 
ample, is an electronics specialty although it has 
become recognized as a distinct branch of the pro- 
fession. 

A sizable proportion of all electrical engineers 
are engaged in design, development, and research. 
Another large group are employed in technical ad- 
ministration. Others are employed in manufac- 
turing operations or in technical sales. 


Where Employed 


Electrical engineers are chiefly employed by 
electrical and electronic equipment manufacturers, 
by electric light and power companies, and by 
telephone and telegraph and radio and television 
broadcasting companies. However, many mem- 
bers of this profession are employed in other in- 
dustries, and some are employed in government 
agencies, in consulting firms or as independent 
consulting engineers, and in college teaching. 

Employment in this branch of the profession is 
concentrated to a considerable extent in the in- 
dustrial centers where electrical and electronic 
equipment is manufactured, However, jobs with 
electric light and power companies, telephone com- 
panies, and radio and television stations are lo- 
cated in every State—in small towns as well as 
large cities, 


Employment Outlook 


Employment, opportunities for electrical engi- 
neers were excellent in 1956. In recent years, the 
number of job openings has exceeded the number 
of electrical engineers available, and many em- 
ployers have reported vacant positions which they 
have not been able to fill. Demand has been es- 
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pecially great for electrical engineers with Ph.D, 


degrees. 
In the last few decades, electrical engineering 
has been among the most rapidly growing 


branches of the profession. Today, it is 1 of the3 
largest branches of engineering. Since the initia- 
tion of the defense program in mid—1950, the enor- 
mous military needs for new and improved types 
of electronic and electrical equipment have been a 


major factor in the expanding demand for elec- 
trical engineers, These defense needs, added to 
those of the expanding civilian economy, have re- 
sulted in marked growth in the electrical equip- 
ment industry. Defense requirements have con- 
tributed especially to the tremendous increase in 
spending for research and deyelopment in this in- 
dustry and hence to the demand for electrical engi- 
neers in research activities. There has also been 
rapid growth in the electric utility and the tele- 
phone and telegraph industries—other large fields 


of employment for electrical engineers. 
The long-run outlook is for further growth in 


this branch of the engineering profession. The 
growth of the electrical equipment, electric light 
and power, and telephone and telegraph industries 
has been very rapid in the last half century, and 
this growth is expected to continue at a rapid rate 
with the greater use of electrical and electronic 


equipment by the Armed Forces, by industry, and 
in homes. Moreover, newer areas of work such as 
atomic power generation, aviation electronics, 
guided missiles, computers, and automation. will 
probably continue to require large numbers of elec- 
trical engineers as well as other engineers and sci- 
entists. 

Besides those needed to fill new positions, a 
sizable number of electrical engineers will be re- 
quired to replace personnel lost to the profession 
by retirement or death. The number needed to fill 
such vacancies was estimated to be approximately 
1,900 a year in 1956 and will probably rise slowly 
in the future. 


Industrial Engineers 
(D. O. T. 0-18.01) 


Nature of Worle 


Industefal engineers are concerned primarily 
with the efficient use of machines, materials, and 
personnel] in manufacturing and other industries. 
They often specialize in such types of work as 


the planning of plant layout so that the work will 
flow efficiently from one step in the production 
process to the next, or the selection and design of 
machines and equipment to be used in manufac- 
turing operations. Among their numerous other 
specialties are time, motion, and incentive studies; 
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production methods and standards; cost control 
and records; quality control; safety engineering; 
and industrial relations. 


Where Employed 


A large proportion of all industrial engineers 
are employed in manufacturing industries. 
Others work in the construction and extractive in- 
dustries, for utilities, and for the Federal Gov- 
ernment, A number are employed by banks, mail- 
order houses, life insurance companies, and other 
large business organizations to improve the ef- 
ficiency of clerical and other operations. 

Employment in this branch of the profession is 
concentrated in the highly industrialized areas of 
the East North Central States (particularly Nli- 
nois, Ohio, and Michigan), and the Middle At- 
lantic States (New York, Pennsylvania, and New 
Jersey). Opportunities also exist in the growing 
industrial centers of the southern and West Coast 
States. 
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Employment Outlook 


Although employment opportunities for indus- 
trial engineers were good in 1956, in recent years, 
industrial engineers have not been in as short sup- 
ply as members of some other branches of the 
profession. However, the demand for these engi- 
neers has exceeded the number available, largely 
as a result of the rapid growth of the Nation’s 
industries during the postwar period and of the 
increasing complexity of industrial operations. 

Growing recognition of the importance of scien- 
tific management and safety engineering and the 
role of industrial engineers in reducing costs and 
increasing productivity have also stimulated de- 
mand for personnel trained in this branch of engi- 
neering. These same factors will probably con- 
tinue to operate in the future—leading to a further 
rise in employment of industrial engineers in the 
late 1950’s and over the long run. 


Mechanical Engineers 
1D. O. T. 0-19.01, .05, .81, .91) 


Nature of Work 


Mechanical engineering is 1 of the 2 largest 
branches of the profession. If aeronautical and 
industrial engineering, which are offshoots of this 
branch, were included with it, mechanical engi- 
neering would represent by far the largest branch 
of the profession. 

Mechanical engineers deal primarly with ma- 
chines, power, and heat. They develop and design 
Machines such as internal combustion engines, 
steam turbines, jet engines, and nuclear reactors, 
which produce power from fuels and other sources. 
They also develop a great variety of machines and 
devices which use power—refrigerating and air- 
conditioning equipment, elevators, machine tools, 
printing presses, steel-rolling mills, and many 
others. Mechanical engineers often supervise the 
installation, operation, and maintenance of indus- 
trial machinery. Since virtually all industries use 
machines and require power, the work of the me- 
chanical engineer underlies all kinds of industrial 
operations. 

Because the field of mechanical engineering is 
so broad, many specialized areas of work have de- 
veloped within it. Among them are automotive 
engineering, marine engineering, railroad equip- 
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ment, steam power and heating, ventilating and 
air conditioning, hydraulics or fluid mechanics, 
instrumentation, and machines for specialized in- 
dustries, such as petroleum, rubber and plastics, 
and woodworking. 


Where Employed 


Mechanical engineers are employed in every 
major branch of manufacturing and in many non- 
manufacturing industries. The largest numbers 
are, however, in the machinery, fabricated metal 
products, transportation equipment, iron and steel, 
and other metalworking industries. A number are 
employed in government agencies, educational in- 
stitutions, and consulting engineering firms, or as 
independent consulting engineers. 

Though mechanical engineers are to be found in 
all parts of the country, the large majority are in 
nine States: New York, California, Ohio, Michi- 
gan, Illinois, Pennsylvania, New Jersey, Massa- 
chusetts, and Texas. 


Employment Outlook 


Employment prospects for mechanical engi- 
neers were excellent in 1956. In recent years, the 
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demand for personnel in this branch of engineer- 
ing has been greater than the supply, and many 
employers have been unable to fill vacant positions. 
Mechanical engineering has been among the 
most rapidly growing branches of engineering in 
recent decades, particularly since World War II. 
The tremendous growth of the metalworking in- 
dustries, stimulated by the mobilization program 
undertaken in mid-1950 and the defense program 
of more recent years, has resulted in a constantly 
increasing demand for mechanical engineers. The 
rapid expansion of research and development ac- 
tivities in these industries has also added to the 
demand for mechanical engineers’ services. 
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The long-run outlook is for further growth in 
this branch of the profession. The metalworking 
industries are expected to continue to expand, 
Moreover, newer areas of work, such as atomic 
energy, weapons development, and automatic as- 
sembly will probably provide additional openings 
for large numbers of mechanical engineers as well 
as for other engineers and scientists. 

Besides those needed to fill new positions, siz- 
able numbers of mechanical engineers are required 
each year to replace those who retire or die. Re- 
cent estimates placed this number at approxi- 
mately 2,100 in 1956, and it will rise slowly in the 
future. 


Metallurgical Engineers 


(D. O. T. 0-14.01 and .20) 


Nature of Work 


Metallurgical engineers are concerned with the 
processing of metals and their conversion into 
needed products. These engineers usually work 
in 1 of 2 main branches of metallurgy. The first 
of these extractive metallurgy, deals with the ex- 
traction of metals from their ores—with refining 
and related processes. The other branch, physical 
metallurgy, is concerned with the content and 
structure of metals and their alloys and with 
methods of converting refined metals into final 
products having a specified strength and hardness 
or other desired properties. 

Persons working in the field of metallurgy are 
Sometimes referred to interchangeably as metal- 
lurgists or metallurgical engineers. However, 
those known as metallurgists are likely to be en- 
gaged in activities such as research and develop- 
ment or analysis and testing, whereas those with 
the title of metallurgical engineers are engaged 
mainly in directing the processing of ores. 


Where Employed 


Metallurgical engineers are employed chiefly 
in metalworking industries—above all in the iron 
and steel and nonferrous metals industries. The 
metal mining industry also employs substantial 
numbers. Small numbers hold positions in other 
industries, government agencies, consulting 
firms, research organizations, and educational 
institutions. 


Most metallurgical engineers are in the large 
metal-fabricating centers of the country, mainly 
in the Middle Atlantic States (Pennsylvania, New 
York, and New Jersey) and in East North Central 
States (Ohio, Íllinois, Michigan, and Indiana). 
Those employed in the mining industry are 
naturally located chiefly in metal mining regions. 


Employment Outlook 


Metallurgical engineering is one of the smaller 
branches of the profession. However, the demand 
for metallurgists and metallurgical engineers has 
in recent years greatly exceeded the supply, and 
employment opportunities have been excellent for 
both new graduates and experienced men. : 

The long-run outlook is for further growth in 
this branch of the profession. The metalworking 
industries are expected to continue to expand, and 
increasing numbers of metallurgical engineers 
will be needed to work on problems involved in 
the adaptation of metals and alloys to specific 
needs. The development of such items as super- 
sonic aircraft, jet engines, and guided missiles, for 
example, has created numerous new problems for 
the metallurgical engineer. Also, the atomic 
energy program has opened the door to a whole 
new field in the study of metals and their uses. 
As the supply of high grade ores is depleted, 
problems involved in processing low-grade ores 
will further increase the need for metallurgical 
engineers. 
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Mining Engineers 
(D. O. T. 0-20.01 and .11) 


Nature of Work 


Mining engineers are responsible for extracting 
minerals from the earth and for the preliminary 
processing of ore to remove rock or other un- 
wanted materials. They plan and supervise the 
construction and operation of mines. This work 
involves the construction of mine shafts and tun- 
nels, devising the means of extracting the minerals, 
and planning the methods to be used in transport- 
ing them to the surface. It may also involve the 
design and installation of water supplies, electric 
light and power facilities, and ventilation equip- 
ment. Mining engineers are responsible for mine 
safety. They often have to appraise the value of 
mines or mineral deposits. Frequently, they also 
direct any processing of minerals which is carried 
out at the mine site in order to remove rock, earth, 
or other substances with which the minerals are 
mixed. Another important function of mining 
engineers is exploration for ore-bearing rock or for 
deposits of petroleum, coal, or other minerals; in 
this work, they use a knowledge of geology, as well 
as engineering and other scientific techniques. 

Mining engineers frequently specialize in a par- 
ticular type of mineral—metals, petroleum and 
natural gas, coal, or nonmetallic minerals. They 
may also specialize in a particular type of work, 
such as mine safety, mine appraisal, or explora- 
tion, 


Where Employed 


Mining engineers are usually employed at the 
location of mineral deposits. For this reason, 
they often work in out-of-the-way places—in 
mountains or deserts. Those engaged in research, 
teaching, management, or consulting may, how- 


ever, be located in large metropolitan areas. The 
majority are employed in Texas, California, Penn- 
sylvania, Oklahoma, Louisiana, West Virginia, 
Illinois, Minnesota, New York, and Colorado. 


Employment Outlook 


Since mining engineering is one of the smaller 
branches of the profession, opportunities for new 
entrants in any 1 year are relatively few. Fur- 
thermore, employment prospects for new gradu- 
ates with a degree in mining engineering were less 
favorable in 1956 than for those in most other 
branches of engineering. The best opportunities 
were in the exploration field—for graduates with 
considerable training in geology, geophysics, and 
other aspects of exploration technology. 

Mining engineering is expected to grow over the 
long run, although more slowly than most other 
branches of the profession. As needs for metal in- 
crease with the expansion of industry, and easily 
mined deposits are exhausted, mining engineers 
will be needed to devise ways of mining poorer de- 
posits or those which are more difficult to work at 
a competitive cost. Additional areas of employ- 
ment for mining engineers will arise as the de- 
velopment of new alloys and the discovery of new 
uses for metals increase the demand for the less 
widely used ores. The expanding field of atomic 
energy, for example, has led to growing activity 
in the search for and development of uranium- 
bearing ores. In the petroleum industry, which 
has so far drawn chiefly upon the richer and more 
accessible oilfields, exploration crews including 
mining engineers with training in exploration 
technology will be needed to locate and exploit 
new oilfields, both in the United States and in 
other areas of the world. 


PHYSICAL AND EARTH SCIENCES 


Introduction 


Natural science—the sum of man’s knowledge 
of the physical world and of the animals and 
plants in it—had its beginnings many centuries 
ago. At first, scientific knowledge was so limited 
that men of science did not need to specialize. 
Aristotle, for example, was familiar with all the 
science known in his day and was the author of 
books on both physics and animal life. Gradually, 
however, the body of scientific knowledge became 
too great for one individual to grasp in its entirety, 
and scientists became specialists in different fields. 

Today, the natural sciences are customarily 
grouped into several broad categories: physical 
sciences—chemistry, physics, astronomy, mathe- 
matics; earth sciences—geology, geophysics, geo- 
chemistry, meteorology ; and life sciences—includ- 
ing agricultural, animal, and plant sciences and 
microbiology. Furthermore, most scientists now 
specialize in subdivisions of these broad fields. 
Physicists, for example, are usually specialists in 
such areas as nuclear physics or optics; chemists, 
in such branches as organic or inorganic chemistry. 

The trend toward finer subdivision of the 
sciences has, in recent years, gone hand in hand 
with a blurring of the lines between the different 
specialties. Information and techniques developed 
by scientists working in one field have often, with 
some new discovery, become the basis for the solu- 
tion of problems in a different field. New special- 
ties, such as geophysics and biochemistry, have 
come into being through a combination of the 
knowledge of two or more sciences. Thus, the 
total body of scientific knowledge is interrelated 
in many ways. No one branch of the natural 
sciences is entirely independent of all others. This 
chapter is, however, concerned chiefly with the 
physical and earth sciences. The life sciences are 
discussed in the next chapter. 

It would be hard to exaggerate the importance 
of the natural sciences to the country’s economic 
welfare and to the national defense. Neverthe- 
less, they are relatively small fields of employ- 
ment. The total number of scientists, including 
life scientists, at all levels of professional training 
was roughly 250,000 in 1956, or less than 0.5 per- 
cent of the total labor force. Total employment 
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in 1956 in the largest of the sciences—cheistry— 
was about 100,000. 

Employment in the natural sciences has been in- 
creasing steadily. From 1930 to 1956, when the 
population as a whole increased by more than 80 
percent, the number of scientists increased by 
more than 400 percent. A substantial part of this 
growth has occurred since the end of World 
War II. 

The rapid growth in the demand for natural 
scientists is a reflection of scientific discoveries 


which have led to new and improved products and 
processes in a wide variety of industrial fields. De- 
velopments in recent years in aircraft, in television 
and radar, in atomic energy and associated tech- 
nologies, and in a multitude of chemical products 
are among the best known examples, but they are 


only samples of a large number of uses of science 
in the production of necessities and conveniences 
for modern life. The sciences which have con- 
tributed most conspicuously to these developments 
are chemistry, physics, and mathematics. A num- 
ber of life science specialties have also played im- 
portant roles (as described in the chapter on Ag- 
ricultural and Biological Sciences). 

Some scientific specialties, such as astronomy 
and certain branches of mathematics, are still 
chiefly in the academic realm, with colleges and 
universities providing most of the employment op- 
portunities. For many of the natural science pro- 
fessions, however, large fields of employment have 
opened up in the laboratories of business and gov- 
ernment during the past four decades. After 
World War I, developments in the science of 
chemistry formed the basis of a rapid growth of 
the chemical industry, and a consequent great ex- 
pansion in the chemical profession. Physics be- 
came industrially important during the 1920's and 
1930’s and has grown very rapidly since World 
War II. Mathematics has always been of funda- 
mental importance to industry but its period of 
very rapid growth, the seeds of which were sown 
during World War II, began in the late 1940’s and 
early 1950’s. Although chemistry fathered a new 
industry, the impact of physics and mathematics 
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has not been predominant in any one industry but 
rather in a number of different manufacturing in- 
dustries, notably electronics, professional and 
scientific instruments, and aircraft. 

Generally speaking, scientific specialties which 
do not have large-scale industrial applications are 
very small fields of employment—affording oppor- 
tunities chiefly in teaching for persons with ad- 
vanced training. In order to offer sizable em- 
ployment opportunities for persons with only 4 
years of college training, a science must have de- 
veloped a field of application—for example, in 
production or testing activities—where profes- 
sional work can consist in applying established 
principles or already existing knowledge to the 
solution of practical problems, rather than in con- 
ducting research, 

A long-run trend toward higher training re- 
quirements is apparent in all the natural sciences. 
There is a tendency to require more advanced de- 
grees for many positions, especially in research, 
and there is also a growing need for more training 
in related sciences. The trend toward greater spe- 
cialization and the blurring of the lines of de- 
marcation between the traditional fields, men- 
tioned earlier, have made it necessary for a scien- 
tist to know not only his own field but also those 
parts of other fields that are related to his work. 

Future trends of employment in the sciences 
will be influenced by two main factors—the de- 
mand for college and university teachers, and the 
amount of expenditure for research and product 
development. College and university teaching is 
an important source of employment for scientists 


with graduate training, particularly those with 
Ph. D.’s. The expected expansion in college en- 
rollments during the 1960’s and beyond will un- 
doubtedly result in an increased demand for quali- 
fied scientists as teachers. (See statement on col- 
lege and university teachers, page 63.) 

Expenditures for research and development are 
an even more important factor influencing the 
trend of employment in many fields of science. 
Funds for these purposes expended by the Federal 
Government, and by private industry and other 
sources, have grown greatly since World War II. 
The Federal Government, which has been the 
source of about half of these funds, increased its 
research and development spending about 500 
percent between 1941 and 1953, primarily in con- 
nection with national defense. Total expenditures 
for research and development in 1953 were esti- 
mated at more than $5 billion, and have undoubt- 
edly risen substantially since then. Expenditures 
for research and development by industry and 
government are expected to continue their expan- 
sion over the long run, and so should continue to 
support the upward trend in employment of scien- 
tists. However, materially reduced defense ex- 
penditures would slow down or halt, temporarily, 
the growth of scientific employment, as would any 
major decline in the general level of economic 
activity. 

The employment outlook in the major branches 
of the physical and earth sciences—chemistry, 
geology, geophysics, mathematics, meteorology, 
and physies—is discussed in more detail in the fol- 
lowing statements on each of these fields. 


Chemists 
(D. O. T. 0-07.02 through .85) 


Nature of Work 


Chemistry is by far the largest field of employ- 
ment in the natural sciences. There were about 
100,000 chemists in the country in 1956, about 6 to 
8 percent of whom were women. 

Chemists are concerned with the composition of 
substances, the physical and chemical changes they 
undergo; the way they react to each other; the 
chemical processes required to obtain them from 
nature or produce them synthetically; and the 
ways in which they can be put to practical use. ¥ In 
their jobs, chemists must often use mathematical 


and chemical formulas, make precise measure- 
ments, and work with complex laboratory ap- 
paratus. 

Because of chemistry’s vast scope, chemists 
usually specialize in 1 of the 5 main branches— 
organic, inorganic, physical, analytical chemistry, 
or biochemistry. Often, they may even special- 
ize in a subdivision of one of these branches. Or- 
ganic chemists, the largest group, usually deal with 
carbon compounds—substances chiefly derived 
from animal and vegetable matter. Inorganic 
chemists are chiefly concerned with compounds 
of other elements, including most of the minerals 
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Chemists must often make precise measurements and work with 
complex laboratory apparatus. 


and metals, but may also work with a few sub- 
stances containing carbon such as carbonates and 
carbides, which are usually classified as inorganic. 
Physical chemists study the quantitative relation- 
ships between chemical and physical properties of 
both organic and inorganic substances—for ex- 
ample, how these substances are affected by elec- 
tricity, pressure, heat, and light. Biochemists are 
concerned chiefly with chemical reactions occur- 
ring in plants and animals, such as the effects of 
food or chemicals on plant and animal tissues and 
with the influence of chemicals on life processes. 
Analytical chemists determine the exact chemical 
composition of substances and thereby provide 
controls for all types of chemical operations. 

Some chemists specialize in a particular indus- 
try or product such as petroleum or plastics. In 
many instances, such work requires a knowledge of 
more than one branch of chemistry, The specialist 
in plastics, for example, may have to use physical 
as well as organic chemistry. 

The largest number of chemists are engaged in 
research and development work. Most of these 
work on applied research projects aimed at creat- 
ing new products or improving and finding new 


uses for existing ones. The others are engaged in 
basic research, designed to extend scientific knowl- 
edge rather than to solve any immediate practical 
problem. In addition, sizable numbers of chemists 
are engaged in technical administration, analysis 
and testing, and teaching. Smaller numbers are 
engaged in technical sales, production, technical 
service, consulting, and other activities such as 
patent work, technical writing, purchasing raw 
materials, and marketing research. 


Where Employed 


Most chemists—about two-thirds according to a 
1955 survey by the American Chemical Society— 
are in private industry, primarily in manufactur- 
ing. The chemical industry employs the largest 
number, but manufacturers of such diverse prod- 
ucts as petroleum, food, primary metals, electrical 


equipment, and rubber also use many chemists. 
The proportions of chemists in other fields of em- 
ployment in 1955 were: 15 percent in teaching, 9 
percent in government (mostly Federal), 5 percent 


in research institutes and consulting services, and 
the remaining small group in a variety of other 
fields of employment. 

Some chemists are employed in every State. 
However, the greatest numbers are concentrated 
in the major metropolitan areas of New York. 
Pennsylvania, New Jersey, Illinois, Ohio, and 
California. 


Training and Other Qualifications 


A bachelor’s degree with a major in chemistry is 
usually considered the minimum entrance require- 
ment for beginning chemists, but graduate train- 
ing is becoming a prerequisite for an ever-increas- 
ing number of jobs. More than 40 percent of the 
chemists answering the American Chemical So- 
ciety’s 1955 survey of its membership had Ph. D. 
degrees. 

Chemists with the bachelor’s or master’s degree 
are most likely to find employment in manufac- 
turing industries—particularly in industrial chem- 
icals. Sizable numbers also find opportunities as 
research workers in government agencies, and 
many of those with master’s degrees are employed 
as graduate assistants or instructors in colleges 
and universities while taking further graduate 
work. 


PHYSICAL AND EARTH SCIENCES 119 


Tn private industry, chemists with the bachelor’s 
or master’s degree usually begin as trainees in 
laboratory research or development work, in analy- 
sis. testing, quality control, technical service, or 
sales. With additional experience they may ad- 
vance to positions of greater responsibility and 
eventually to management positions. Many indus- 
trial employers have special training programs for 
chemistry graduates. These programs are de- 
signed to supplement college training with specific 
industry techniques and to aid in determining the 
type of work best suited to the individual. 

The doctorate is an extremely valuable asset in 
obtaining most types of employment in the chemi- 
cal profession. It is considered to be particularly 
important for obtaining jobs in basic research and 
is essential for a career in college teaching. Dur- 
ing the 7-year period from 1949 through 1955, 
more doctoral degrees were conferred in chemistry 
than in any other subject field. Those receiving 
the Ph.D. are most likely to enter research and 
development work or teaching. In fields such as 
biochemistry and physical chemistry, in which 
teaching and research positions are predominant, 
the doctorate is necessary for a high proportion of 
the jobs. 


Employment Outlook 


Employment opportunities for chemistry grad- 
uates were very good in 1956, The demand for 
chemists has increased rapidly since World War 
TI, principally as a result of the rapid expansion 
of the chemical, petroleum, and other industries 
employing chemists and the enormous growth of 
research in these industries. Furthermore, the 
supply of new chemistry graduates was not suffi- 
cient during the early 1950’s to meet the growing 
demand. About 6,800 bachelor’s degrees in 
chemistry and biochemistry were conferred in 
1956, slightly more than in 1954 and 1955, but far 
below the peak number of 10,794 granted in 1950, 
when many World War II veterans graduated. 
Moreover, not all graduates with a bachelor’s de- 
gree in chemistry are available for work in the 
field. Many continue with graduate work before 
entering employment in chemistry. Others go on 
to studies in related fields such as medicine or leave 
chemistry for other reasons. : 

The long-run outlook is for continued expansion 
of employment in the profession. It is anticipated 


that the industries employing most chemists will 
grow at a rapid rate. In particular, the chemical 
and petroleum industries, which together em- 
ployed about one-third of all chemists in 1954, are 
expected to expand considerably faster than in- 
dustry in general. In these industries and many 
others, continued expansion of research and de- 
velopment activities (in which almost half of all 
chemists are employed) is expected to accompany 
and contribute to industrial growth. Not only is 
further expansion anticipated in the research or- 
ganizations of large companies, but more and more 
small and medium-size companies are instituting 
or expanding research programs which will re- 
quire the services of chemists. Furthermore, the 
enormous rise in enrollments anticipated in col- 
leges and universities will result in many openings 
in teaching. (See statement on college and 
university teachers.) 

In addition to those needed for expansion in 
employment, many chemists will have to be trained 
each year to replace those who die, retire, or trans- 
fer to other occupations. Losses to the profession 
from death and retirements were estimated to be 
approximately 1,200 in 1955 and will rise slowly 
in the future. 

Along with the expected growth in demand for 
chemists, a steady increase in the number of chem- 
istry graduates is expected. Assuming that the 
proportion of college graduates majoring in 
chemistry and biochemistry remains the same as 
in recent years, the number of bachelor’s degrees 
conferred in these fields may be as high as 12,000 
in 1965—approximately double the number con- 
ferred in 1955. The numbers of masters and 
Ph. D. degrees conferred each year are likely to 
rise correspondingly a few years later. 

Even after allowance is made for the fact that 
not all chemistry graduates seek work in the field 
of chemistry, it appears that the number of new 
graduates at all degree levels available for work 
in the field could be about twice as great in 1965 
as in 1955. Thus, there may be increased compe- 
tition for the better paying professional entry 
positions in chemistry. However, the rising de- 
mand for chemistry graduates with ability and 
thorough training will continue to provide favor- 
able opportunities for employment and advance- 
ment for such graduates for many years to come. 

Employment opportunities for women chemists 
were favorable in 1956. Furthermore, there has 
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been a recent trend for employers to eliminate 
salary and other employment differences between 
men and women chemists of comparable educa- 
tion and experience who are doing similar work. 


Earnings and Working Conditions 


Chemistry graduates with a bachelor’s degree 
and no experience had a median (average) start- 
ing salary of $400 per month, according to a 1956 
survey conducted by the American Chemical So- 
ciety. For graduates with a master’s degree but 
no experience, the median starting salary was $443 
and for those with the Ph. D., $600. Women grad- 
uates had a lower median salary than men—$375 
compared with $407, Some graduates, of course, 
earned more and others less than these average 
figures. Ninety percent of those with bachelor 
degrees received more than $330 and 10 percent 
received more than $435. Starting salaries for 
90 percent of the Ph. D.’s were more than $420 
per month, and 10 percent of them received more 
than $639. The American Chemical Society sur- 
vey also showed the following median monthly 
starting salaries for chemists in different fields 
of employment : 


Bachelor’s Doctors 

Type of employer degree degree 

Academic aan sec es EE Fy 433 
Government-------------- - 873 C) 
Contractor for Federal Government_____ 400 C) 
Research institute C) 
Industrial 610 
Biological and pharmaceutical__ 345 C) 
Chemical. 615 
Machinery and equipment- P) 
Petroleum- 600 
Plastics__ =. 425 610 

C) 

590 


1 Not available. 


Some idea of the earnings of chemists with 
many years of experience can be obtained from a 
1955 survey of American Chemical Society mem- 
bers. For example, the median monthly salary 
for male chemists with 24 years of experience was 
$779. Ninety percent of these experienced men 
reported earnings of at least $495 per month, and 
about 10 percent earned $1,434 per month or more. 


A few in top level executive positions had much 
higher earnings than this. The median monthly 
salary for women chemists with 24 years’ experi- 
ence was $489—much lower than the comparable 
figure for men. The difference in salary levels 
between men and women was greater among 
chemists with long experience than among those 
in beginning positions. 

In general, a chemist’s salary depends on the 
type of employer for whom he works, the kind of 
work he does, the extent and quality of his edu- 
cation, and the amount of his professiona] experi- 
ence, as well as individual ability. Earnings of 
chemists are usually highest in private industry, 
as indicated by the information on starting sala- 
ries and also by other surveys. Government agen- 
cies generally pay less than private industry but 
more than educational institutions. A 1951 survey 
indicated that, in every age group over 30, {he pri- 
vate industry employees with only the bachelor’s 
degree had higher average incomes than Ph. D.’s 
in colleges and universities—suggesting that the 
type of employer for whom a chemist works is 
likely to have even more effect on his earnings than 
his degree. However, within a particular field of 
employment, Ph. D.’s usually earn considerably 
more than bachelors or masters with the same 
amount of experience. Furthermore, earnings 
levels are higher in some types of work than in 
others. For example, chemists in administration, 
technical sales, and industrial research tend to 
earn more than those in analysis and testing. 


Where To Go for More Information 


Information on schools, scholarships, earnings 
and other subjects may be obtained from: 

American Chemical Society, 

1155 16th St. NW., Washington 6, D. ©. 
Additional information on opportunities in the 
field of chemistry may also be obtained from: 

Manufacturing Chemists Association, Inc., 

1625 Eye St. NW., Washington 6, D. C. 

For additional sources of information, see also 
chemical engineers, industrial chemical indus- 
tries, and petroleum industries. 
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Physicists 
(D. O. T. 0-35.73) 


Nature of Work 


Physics is the science that deals with the physi- 
cal or material universe in which we live. Tt is 
the science of matter and energy and of the way 
energy changes from one form to another. Itisa 
mathematical science in that its most basic char- 
acteristic is the analysis and description of the 
physical universe in mathematical terms. Engi- 
neering and much of our modern technology are 
based upon the theoretical descriptions and anal- 
yses of physics. 

The great majority of physicists are engaged 
in research or college teaching, and: many do both. 
Research may- be basic, directed to increasing 
knowledge without regard to practical applica- 
tion, or applied, directed to specific objectives. 


Some physicists contribute to the basic knowledge 


of their science primarily by making careful, sys- 
tematic observations and performing experiments 
to identify and measure the elements of matter and 
energy and their interaction. Others contribute 
by sceking to connect such observations into a the- 
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Physicist observing the circular interference fringe from a mercury 
vapor lamp. Length measurements based on the interference 
pattern shown in the background can be made with an 
accuracy of 1 part in 100 million. 


ory or system of equations describing the relations 
between them. Of course, experimental physicists 
are also concerned with theory, if only because they 
are testing it, and theoretical physicists help guide 
experiments. The difference is largely one of em- 
phasis. 

Applied physics, which probably occupies the 
majority of physicists, is primarily concerned with 
applying the results of basic research to the solu- 
tion of practical problems and with the develop- 
ment of new devices for industry or for national 
defense. For example, physicists specializing in 
electronics, who study the emission, behavior, and 
effects of electrons, may be engaged in developing 
improved forms of such devices as vacuum tubes 
and electron-tube circuits for use in many types of 
equipment. Specialists in solid state physics are 
concerned, among other things, with the behavior 
of electrons, ions, and nuclei in solids. This work 
has led to the development of such items as tran- 
sistors which have some of the characteristics of 
vacuum tubes and are being used in various types 
of communications equipment. 

Modern physics includes such a large area of 
knowledge that most physicists specialize in one 
or more branches of the science—mechanics, heat, 
light, sound, electricity and magnetism, electronics, 
atomic and molecular phenomena, nuclear physics, 
classical theoretical physics, or quantum me- 
chanics. This list of fields is neither final nor com- 
plete, however, since modern physics is changing 
and expanding in too many ways to be neatly ar- 
ranged in compartments. 


Where Employed 


The total number of physicists in 1955 was esti- 
mated to be roughly 20,000. The largest number 
of physicists, probably about one-half, are em- 
ployed by private industry. About one-third work 
for colleges and universities, The remainder are 
employed by the United States Government, and 
by foundations and other nonprofit organizations. 

The most important industrial employers of 
physicists are the electrical equipment and air- 
craft manufacturers. Other industrial employers 
are the professional and scientific instrument in- 
dustry, the chemicals and allied products industry 
and the petroleum industry. Most physicists em- 
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ployed by private industry work chiefly on re- 
search and development projects. 

Most of the physicists employed by colleges and 
universities are engaged primarily in teaching, but 
many are engaged full time in contract research 
for Government or industry. A part of the U. S. 
Atomic Energy Commission’s research, for ex- 
ample, is done by college laboratories under con- 
tract with the Commission. 

Physicists working for the Federal Government 
are employed principally by the Department of 
Defense, the National Bureau of Standards and 
other parts of the Department of Commerce, the 
Department of the Interior, and the Atomic 
Energy Commission. 


Training and Other Qualifications 


Persons seeking careers as physicists must have 
at least a bachelor’s degree with a major in physics 
to enter the field, and graduate training should be 
obtained if possible. Doctoral degrees are required 
for many positions, and are definitely preferred for 
many others. Of the approximately 10,000 physi- 
cists who were surveyed in 1954-55 by the Ameri- 
can Institute of Physics, in cooperation with the 
National Register of Scientific and Technical 
Personnel, about half held Ph.D. degrees and 
about one-fourth held master’s degrees. 

One of the primary personal qualifications for 
physicists is a keen interest in finding out how 
things work. A talent and liking for mathematics 
is also required to accomplish anything of value 
in physics. The importance of mathematics is il- 
lustrated by Albert Hinstein’s definition of physics 
as “the sum total of our knowledge which is ca- 
pable of being expressed in mathematical terms.” 
As much mathematics as possible should be in- 
cluded in the studies of anyone interested in be- 
coming a physicist; a serious deficiency in mathe- 
matics is difficult to overcome. 

Graduate training is especially important for 
college teaching and research positions. Colleges 
and universities employ a majority of the holders 
of doctoral degrees and many of the holders of 
master’s degrees, but only a small number of people 
who have not gone beyond the bachelor’s degree. 
A majority of physicists with bachelor’s degrees 
are employed in industry, usually in applied re- 
search and development rather than basic research. 
However, many companies prefer to hire person- 

nel with Ph. D.’s, because their research problems 


are becoming so complex and advanced as to re- 
quire the more complete training which the doc- 
toral degree represents, and indications are that 
this situation will become more common. 

The training in physics at the bachelor’s degree 
level is not usually sufficient for the full develop- 
ment of a professional physicist, and many physi- 
cists with only a bachelor’s degree do not work as 
physicists but turn to nontechnical fields of em- 
ployment or to work as engineers. 


Employment Outlook 


The employment situation for physicists was ex- 
cellent in 1956 and is likely to remain very good 
in the foreseeable future. In recent years, physics 
has been one of the fastest growing fields of science. 
It would have grown still faster, had it not been 
for the shortage of qualified personnel. In all 
probability, the demand for physicists will con- 
tinue to mount for a long time. 

The numbers of bachelor’s degrees awarded in 
physics are also expected to increase—slowly dur- 


ing the late 1950’s and early 1960’s, and more 
rapidly thereafter, assuming that they follow the 
trends anticipated in college graduation as a whole. 
The numbers of students awarded graduate de- 
grees may be expected to rise correspondingly @ 


few years later. Altogether, very good employ- 
ment opportunities for physics graduates are in 
prospect through the early 1960’s, at least, and 
probably longer. 

There are some differences in the outlook for 
holders of doctoral degrees on the one hand, and 
for holders of master’s or bachelor’s degrees on the 
other. Modern physics is becoming so broad and 
complex, and is expanding so rapidly, that the ad- 
vanced training represented by the Ph. D. degree 
is becoming more and more important. As noted 
above, the training of a bachelor or master in 
physics is not usually sufficient to develop a fully 
professional physicist, and holders of these degrees 
are generally limited to applied research and de- 
velopment in areas where basic research has al- 
ready supplied the fundamental knowledge re- 
quired. In these circumstances, the doctoral degree 
will become increasingly necessary for employ- 
ment, and particularly for advancement as a pro- 
fessional physicist, unless the bachelor’s degree 
comes to represent more training in physics than 
it now does. 
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Persons qualified to do basic research or fairly 
advanced applied research and development have 
been and will probably continue to be in particular 
demand. Research organizations, whether those 
of government, universities, or industry, have had 
considerable difficulty in satisfying their require- 
ments for physicists, and these requirements are 
expected to continue to increase. 

‘The employment situation for physicists in col- 
lege teaching was excellent in 1956 for qualified 
persons, and the demand will become greater as 
college enroliments increase. A shortage of teach- 
ers well qualified to teach at the graduate level will 
be one of the chief obstacles in any attempt to in- 
crease the supply of physicists. 

The demand for physicists is largely dependent 
on expenditures for research and development. 
Total national expenditures for research and de- 
velopment, which have been increasing rapidly, 
particularly in the last 10 to 15 years, were esti- 
mated at more than $5 billion in 1953 and they 
have continued to inerease since then. The con- 
tinued growth of these expenditures has been 
largely responsible for the expanding demand for 
physicists. 

In recent years, private industry and the Fed- 
eral Government have been about equally impor- 
tant as sources of funds for research and develop- 
ment. If funds devoted to these purposes by Goy- 
ernment and industry continue to increase, as they 
are likely to do, the demand for physicists will con- 


tinue to expand. If the growth in research and 
development expenditures should slacken or even 
level off, the demand for physicists would become 
less pressing. Greatly increased research expendi- 
tures, such as would result from further mobiliza- 
tion, could only intensify the need for personnel. 


Earnings and Working Conditions 


The median (average) annual professional 
salary of physicists was about $7,275, according 
to a 1954-55 survey conducted by the American 
Institute of Physics. For physicists with Ph. D.’s, 
the median salary was about $7,850; for those with- 
out Ph.D.’s, about $6,600. 

Salaries of physicists were materially higher in 
1956 than in 1955. This upward trend in salaries 
is likely to continue. 

There are some potentially hazardous elements 
in the working environment of many physicists, 
notably in nuclear and radiation physics. The 
precautions and safeguards used routinely in such 
work, however, hold the actual accident rates very 
low. 


Where To Go for More Information 


Additional information on the physics profes- 
sion may be obtained from: 


American Institute of Physics, 
335 East 45th St., New York 17, N. Y. 


Geologists 
(D. O. T. 0-35.63) 


Nature of Work 


Geology is the largest field of employment in 
the earth sciences. There were about 13,000 to 
15,000 geologists in the United States in 1956, rep- 
resenting approximately half of all earth scien- 
tists in the country. 

Geologists are concerned with the study of 
rocks on and under the earth’s surface, and with 
earth history as disclosed by rock formations and 
fossils. They search for minerals and fuels and 
study the physical processes by which changes in 
the earth’s structure and surface features take 
place. 

Most geologists spend a large part of their time 
in field work, usually in exploring areas to deter- 


mine the underground structure of the earth and 
the kinds of minerals or rocks that may be discoy- 
ered there. Field work may involve studying rock 
cores and cuttings brought up by drills, examining 
fossil remains of animal and vegetable life, re- 
cording data in notebooks or on working maps 
and aerial photographs, and collecting geological 
specimens. Geologists also spend considerable 
time in the laboratory, examining geological spec- 
imens and doing research. A large number per- 
form administrative functions and, to an increas- 
ing extent, geologists are advancing to executive 
positions, especially in the petroleum and mining 
industries. In colleges and universities, geologists 
often combine teaching with research and admin- 
istrative work. 


S 


ICAL SURVEY 


Geologist examining rocks of the Cretaceous period in Alaska: 


Geologists usually specialize in some branch of 
the science. Heonomic geologists are concerned 
with finding and developing mineral resources. 
Petroleum geologists, who locate and exploit petro- 
leum and natural gas deposits, are also economic 
geologists but are generally regarded as a separate 
category of specialists because they constitute the 
large majority of all geologists. Engineering 
geologists are concerned with the application of 
geological knowledge to the solution of engineer- 
ing problems as, for example, locating desirable 
sites for such structures as dam foundations. 
Ground-water geologists deal with the sources, 
quantity, and quality of ground water available 
for agricultural, industrial, and domestic use. 
Paleontologists are concerned with the identifica- 
tion and classification of the fossils of animals and 
plants from past geological periods. Strati- 
graphers study the arrangement and relationships 
of rock layers and their chronological succession. 
Petrographers study rocks, their origin, and com- 
position. Mineralogists are concerned with the 
physical and chemical properties of minerals and 
the ways of classifying them and of distinguishing 
them from each other. Geomorphologists are con- 
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cerned with the form of the earth’s surface and 
with the forces—such as erosion, glaciation, and 
sedimentation—which cause changes in the land- 
scape. Structural geologists study the structure 
of rocks and the physical processes which produced 
their structure. 


Where Employed 


Most geologists in this country—probably about 
3 out of every 4—work for private industry. The 
great majority of these are in the petroleum and 
natural gas industry, which utilizes personnel in 
this profession chiefly in Texas, Louisiana, Cali- 
fornia, and Oklahoma, although it also employs 
some in nearly all other States and in foreign coun- 
tries. In addition, some geologists are employed 


by mining and construction companies, railroads, 
public utilities, and manufacturing concerns—es- 
pecially in the metal, stone, and clay products in- 


dustries. A number of geologists work for con- 
sulting firms or as independent consultanis; their 
services are utilized mainly by private companies 
interested in exploration for, and extraction of, 
minerals and fuels. 

The remaining geologists in the country— 
roughly one-fourth of the total number—include 
a few on the staffs of museums and nonprofit re- 
search institutions, with the rest divided about 
equally between college and university positions 
and Government employment. Those in colleges 
and universities teach not only in departments of 
geology but also in mining, metallurgical, and 
civil engineering, and in other departments. The 
large majority of geologists in Federal Govern- 
ment positions work for the Geological Survey of 
the Department of the Interior. Other Federal 
agencies employing geologists are the Bureau of 
Reclamation, the Bureau of Land Management, 
and the Bureau of Mines of the Department of 
the Interior; the Atomic Energy Commission; the 
Corps of Engineers of the Department of the 
Army; the Soil Conservation Service of the De- 
partment of Agriculture; and the Federal Power 
Commission. State Government agencies also em- 
ploy a number of geologists, many of whom work 
on State surveys conducted in cooperation with 
the Geological Survey. Most Government posi- 
tions are located in continental United States, 
though some Federal jobs are in the Territories and 
possessions and in foreign countries. 
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Training and Other Qualifications 


A bachelor’s degree with a major in geology is 
usually considered the minimum entrance re- 
quirement for persons seeking careers as geolo, 
gists, and graduate training is a prerequisite for 
an ever-increasing number of jobs. Some scien- 


tists, however, have entered the profession with 


training in petroleum and geological engineering 
or in related sciences. 

Training in geology is offered by a sizable num- 
ber of colleges, universities, and institutes of tech- 
nology. In 1955, bachelor’s degrees in the science 
were awarded by about 190 institutions, master’s 
degrees by about 85, and Ph. D.’s by about 35. 

Educational institutions have varying course 
requirements for the bachelor’s degree, although 
certain basie subjects in geology must be taken 
by students majoring in the science. In general, 
the work in geology amounts to about one-fourth 
of the total semester hours during the 4 years of 
undergraduate study; usually about another 
fourth of the work is in related natural sciences 
and in mathematics; and the remaining half is in 
general studies, such as English composition, eco- 
nomics, and foreign languages. Some colleges 
provide a special program of studies leading to a 
bachelor’s degree in geology that allows as much 
as half of the undergraduate course work to be 
taken in the major field. In some schools of engi- 
neering that offer undergraduate programs in pe- 
troleum engineering and petroleum geology, as 
much as 90 percent of the work may be taken in 
the major field and related subjects. 

For entry positions in private industry, the 
bachelor’s degree is often adequate preparation, 
especially when the applicant’s scientific training 
has been thorough and has included extensive lab- 
oratory and summer field work. However, at least 
1 year of experience in the field is commonly re- 
garded as necessary before a beginning geologist 
with a bachelor’s degree is placed in a professional 
position; many of the larger oil companies have 
formal training programs to acquaint beginners 
with their operations. A number of new gradu- 
ates with bachelor’s degrees in geology are em- 
ployed by Government agencies. Some Federal 
agencies also appoint promising undergraduates 
to summer jobs; upon graduation, such students 
who meet qualifications may receive permanent 
positions with the agencies. 


Postgraduate training is extremely helpful to 
geologists in competing for many professional 
positions. The Ph. D. degree is generally required 
for the more desirable college teaching positions 
and is also needed for many research posts. 

The student who plans a career in geology 
should have an aptitude for science and mathe- 
matics. He should like outdoor activities and 
have considerable physical stamina, since geolog- 
ical field work frequently necessitates camping 
out, often under primitive conditions. A desire 
to travel is important, in view of the frequency 
with which geologists are required to move from 
place to place in the course of their employment. 


Employment Outlook 


Employment opportunities for geologists with 
master’s and doctor’s degrees were very good in 
1956. Well-trained geologists with bachelor’s de- 
grees also had good job prospects, especially in 
exploration work for the oil industry. 

The outlook is for continued growth of the pro- 
fession both in the near future and over the long 
run. It is anticipated that the petroleum indus- 
try will expand in this country, and that a mod- 
erate increase will occur in employment of geolo- 
gists for exploration activities in the United 
States. It is also expected that major oil com- 
panies will further extend their search for new 
oilfields in foreign lands, providing increased em- 
ployment opportunities abroad for American geol- 
ogists. The demand for geologists in exploration 
for minerals—including uranium and other ores 
used in atomic fission—and water will also in- 
crease. As the world’s petroleum, mineral, and 
water resources diminish, it is becoming increas- 
ingly difficult to locate new sources of supplies. 
Thus, additional geologists with advanced train- 
ing will be needed by industry to devise new tech- 
niques for exploring deeper within the earth’s 
crust and to search underseas areas, as well as to 
do more extensive research and analysis of geo- 
logical data. It is also expected that Government 
agencies will require larger staffs of geologists. 
For example, the Geological Survey, which has 
geologically mapped only part of the total area 
of the United States, will need more geologists for 
the large amount of work of this type that remains 
to be done. Furthermore, the number of students 
majoring in geology is expected to increase in the 
years ahead, along with college enrollments in 
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general. There will, therefore, be a significant 
nunber of openings for teachers of the science. 
(See index for page number of statement on col- 
Jege teachers.) 

Besides geologists required to fill new positions, 
some will be needed to replace those who die or re- 
tire. However, losses to the profession from deaths 
and retirements will not be numerous in the near 
future, since geologists are a relatively young 
group. 

Along with the expected growth in demand for 
geologists, an increase in the number of geology 
graduates is anticipated. In 1955, 2,456 degrees 
in geology were conferred—1,795 bachelor’s, 507 
master’s, and 154 doctor’s degrees. The total num- 
ber was far smaller than the peak figure of 3,649 
degrees awarded in 1950, the year when most 
World War II veterans graduated. However, the 
figure for 1955 represented a significant increase 
above that for 1954, which was only 2,180 degrees. 
The number of degrees in geology will probably 


continue to rise moderately in the late 1950’s and ` 


increase more rapidly in the 1960's, assuming that 
the proportion of college graduates majoring in 
geology remains the same as in recent years. 
Nevertheless, prospects for geology graduates with 
ability and thorough training are expected to re- 
main favorable through the early 1960’s. On the 
other hand, new graduates with bachelor’s degrees 
who have only minimal training may find it diffi- 
cult to enter the profession, especially in view of 
the increasing amount of scientific knowledge re- 
quired for geological activities. Such persons may 
be able to obtain only semiprofessional jobs in ex- 
ploration activities and may find their opportuni- 
ties for advancement severely limited. 

Few women are currently employed as geolo- 
gists. Their opportunities in field activities are 
and will continue to be limited, largely because of 
the rigorous nature of the work. However, some 
well-qualified women will be able to find positions 
as teachers in colleges and universities. Others, 
trained in certain specialties such as paleontology 
and petrography, will be able to obtain laboratory 
positions in industry and Government. 


Earnings and Working Conditions 


Recent information on earnings of geologists in 
private industry is limited to entrance salaries 
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paid by several major oil companies. In 1956, 
these companies reported that monthly starting 
salaries for geologists with bachelor’s degrees only 
were typically as follows: $425 for those without 
experience; $435 for those with some experience 
unrelated to geology ; and $445 for those with some 
related experience. For geologists with master’s 
degrees, typical salaries were reported to be as 
follows: $475 for those without experience; $485 
for those with some unrelated experience; and 
$495 for those with some related experience. 
Geologists with Ph. D. degrees were reported to be 
earning $7,200 or more a year. 

In the Federal Government service, the yearly 
starting salary for geologists with bachelor’s de- 
grees was $3,670 in 1956. Those with master’s de- 
grees could begin at $4,525; those with doctor’s 
degrees, at $5,440. Many experienced geologists 
were receiving higher salaries. Those in super- 
visory and administrative positions were earning 
as much as $10,000 to $11,000 per year, and a few 
in high-level posts had even larger salavies. 

Earnings of geologists are usually higher in pri- 
vate industry than in either Government agencies 
or educational institutions. Those in university 
positions, however, have the advantage of long 
summer vacations during which they can supple- 
ment their salaries by doing research, consulting, 
or other work. Extra allowances are generally 
paid geologists for work outside of continental 
United States. 

Many geologists spend a great deal of time 
traveling, and may be away from home for ex- 
tended periods of time. Their hours of work are 
uncertain, because their activities in the field are 
affected by weather conditions as well as by travel. 


Where To Go for More Information 


Information on the profession and the employ- 
ment opportunities it offers may be obtained from: 
American Geological Institute, 
2101 Constitution Ave. NW., Washington 25, D. C. 
The U. S. Civil Service Commission, Washing- 
ton 25, D. C., will furnish general information on 
positions available in Federal Government agen- 
cies. For further information on such positions 
and how to apply for them, see chapter on Govern- 
ment Occupations. 
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Geophysicists 
(D. 0. T. 0-35.65) 


Nature of Work 


Geophysics is an overall term covering a num- 
ber of sciences concerned with the physical aspects 
of our planet. Geophysicists deal with the meas- 
urement and utilization of the earth’s forces— 
magnetic, electrical, gravitational, radioactive, 
seismic (the forces causing earthquakes), and geo- 
thermal (the forces resulting from the earth’s in- 
terior heat and solar radiation). Some geophysi- 
cists study these forces from the standpoint of the 
physics of solid bodies (the solid earth); others 
from the standpoint of the physics of gases (the 
atmosphere) ; and still others from the standpoint 
of the physics of liquids (the oceans and other 
bodies of water). 

L xploration geophysicists (sometimes known as 
prospecting geophysicists) are the largest group 
of weophysical scientists. They use the techniques 
of various geophysical specialties to search for 
sites where oil and minerals may be located. Most 
of them conduct or participate in field parties, 
which may also include economic geologists, pe- 


COURTESY OF U. S. GEOLOGICAL SURVEY 


A field party using electromagnetic equipment to locate uranium 
deposits in the Colorado Plateau. 


troleum engineers, and other workers. Those who 
act as party chiefs not only supervise the field 
work but are also responsible for the interpreta- 
tion of the exploration data. In addition, some 
exploration geophysicists supervise petroleum 
and natural gas production operations, or conduct 
research on some phase of prospecting. 

The second largest group of geophysical scien- 
tists are hydrologists who are concerned with the 
water supply of the land areas of the earth, both 
at the surface and underground. Some hydrolo- 
gists work on such projects as water supply for 
particular cities, irrigation, flood control, and soil 
erosion. Others specialize in the control and re- 
moval of sediment which collects in river beds and 
harbors. Still others are concerned with glaciers, 
snow surveys, and the use of permanently frozen 
land areas. 

The other smaller groups of geophysical scien- 
tists covered by this statement are oceanographers, 
seismologists, geodesists, volcanologists, special- 
ists in terrestrial magnetism and electricity, and 
tectonophysicists. Oceanographers study the 
ocean in all its aspects, including its effect on the 
atmosphere, the sea bottom, and the shores. Those 
concerned with physical oceanography work on 
such projects as searching for petroleum deposits 
in tidewater and underseas areas, planning ways 
to prevent fouling of water in areas where oil is 
being drilled, and providing information needed in 
amphibious landings or the use of aircraft in res- 
cuing men adrift at sea. Marine biologists, who 
study the fish and other animal and vegetable or- 
ganisms which live in the sea, are sometimes classi- 
fied as oceanographers although they are not geo- 
physicists. Se?smologists study earthquakes and 
the transmission of vibrations through the earth’s 
interior. They provide information used in de- 
signing bridges and other buildings in earthquake 
regions, as well as in exploration for oil and 
minerals. Geodesists measure the size and shape 
of the earth, determine heights of mountains and 
hills, survey and map large areas of the earth’s 
surface, and study the variations in the force of 
gravity in different parts of the earth. Volcanolo- 
gists are concerned with the origin, location, and 
activity of volcanos, hot springs, and similar phe- 
nomena. Geomagneticians study magnetic and 
electrical processes in and about the earth, includ- 
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ing such phenomena as sunspots, the aurora, and 
the transmission of radio waves. Tectonophysi- 
cists are concerned with the structure of mountain 
ranges, continents, and ocean beds; the properties 
of natural materials forming the crust of the 
earth; the underlying strata in the earth’s crust; 
and the physical forces that cause movements and 
changes in its crust. 

Meteorology is another specialty which is fre- 
quently classified as a geophysical science. How- 
ever, this specialty is discussed in a separate 
statement (immediately following this one), since 
it represents a separate field of training and em- 
ployment. 


Where Employed 


It is difficult to estimate the number of geophysi- 
cists in the country, Only individuals employed 
in exploration generally use the title of geophysi- 
cist. In other geophysical activities, scientists 
usually have job titles which describe their spe- 
cializations (for example, hydrologist, seismolo- 
gist, geodesist) or their academic training (for 
example, physicist or engineer), The number of 
geophysicists in the country in 1956 has been vari- 
ously estimated at from 7,000 to 10,000, depending 
largely on how many groups of scientists with 
titles other than that of geophysicist are included 
in the estimate. 

Over half of all geophysicists work for private 
industry—chiefly for the petroleum industry. In 
addition, some are employed by exploration firms 
or in consulting services, and small numbers work 
for mining companies and in still other industries. 
Geophysicists in private industry are employed 
mainly in the southwestern and western sections 
of the United States, where most of the country’s 
large oil fields are located, although many work 
in foreign countries where American firms are 
carrying on prospecting activities. 

The second largest field of employment for geo- 
physicists is the Federal Government. The Fed- 
eral agencies employing most geophysical sci- 
entists are the Coast and Geodetic Survey, the 
Navy Hydrographic Office, the Geophysical Re- 
search Division of the Air Force’s Cambridge Re- 
search Center, the Geological Survey, and the 
Atomic Energy Commission. In addition, a rela- 
tively small number of geophysical scientists are 

employed in colleges and universities, and still 
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smaller numbers work for State Governments and 
for private research institutions. 


Training and Other Qualifications 


Geophysics is relatively new as a subject of 


organized instruction leading to degrees. Many 
students planning to enter geophysics sti!! obtain 
their training in geology, physics, mathematics, 


or engineering, as did many present members of 
the profession. There is a gradual trend, how- 
ever, toward the establishment of separate de- 
partments and curricula in geophysics. 

Training leading to a bachelor’s degree in geo- 
physics may be obtained in only about 10 institu- 
tions. These undergraduate programs provide 
training chiefly in exploration geophysics, though 


the curricula may have other titles—such as geo- 
physical technology or geophysical engineering. 
Some students take undergraduate training in ex- 
ploration geophysics at colleges offering degree 
programs in engineering geology and petroleum 
geology. Other students prepare for exploration 


work by combining geology and physics in an 
undergraduate program. 

To enter a geophysical specialty other (han ex- 
ploration geophysics, an applicant must, 1s a rule, 
have graduate training, although it is sometimes 
possible to qualify through extensive undergrad- 
uate work in science and mathematics plus on-the- 
job training. Graduate degrees are becoming in- 
creasingly important in competing for the more 
desirable positions. The doctor’s degree is usual- 
ly essential for teaching careers and is frequently 
required for positions involving fundamental re- 
search. 

A student interested in obtaining a graduate de- 
gree in geophysics should locate a university or 
institute of technology which has an extensive pro- 
gram in geology, mathematics, physics, and engl- 
neering and offers opportunities to carry out re- 
search projects in the particular geophysical sci- 
ence in which he is interested. Such institutions 
are limited in number; in 1954, only 26 institutions 
awarded the master’s degree and 10 institutions 
granted the doctor’s degree in geophysics. 

New graduates with bachelor’s degrees who are 
hired for geophysical work in industry or Govern- 
ment are usually given on-the-job training in the 
application of geophysical principles to the proj- 
ects of the particular employing agency. If the 
new employee’s college work did not include 
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courses in geophysics, he is taught geophysical 
methods and techniques as part of his on-the-job 
training. 

Some promising undergraduates have an oppor- 
tunity for summer employment with Federal agen- 
cies. On these summer jobs, they receive practical 
training. Upon graduation from college, they 
may obtain permanent positions with the agencies. 
Similar opportunities are also provided by some 
exploration companies. 

The prospective geophysicist needs an aptitude 
and interest in mathematics and physical sciences. 
He should have considerable physical stamina and 
should like to travel, since geophysicists often lead 
a rigorous outdoor life and explore remote areas of 
the earth. 


Employment Outlook 


Employment opportunities for geophysicists 
were excellent in 1956. Graduates with master’s 
an doctor’s degrees were especially sought by em- 
ployers, and graduates with bachelor’s degrees 
were also in demand. 

The outlook is for continued growth of the pro- 
fession both in the next few years and over the long 
run. As natural resources located at or close to 
tle surface of the earth become depleted, more 
geophysicists will be needed to find new sites of 
fuel and minerals at greater depths underground 
and underwater, or under the shallow cover of ex- 
taneous material such as a heavy forest or sand 
and gravel deposits. ‘The increasing complexity 
of exploration work and growing recognition of 
the importance of basic research in the geophysical 
sciences will add to the demand for geophysicists 
with advanced training to do research and to de- 
velop new geophysical techniques and instruments. 
The demand for geophysicists for research work 
will probably be stimulated also by the Interna- 
tional Geophysical Year (1957-58). Scientists 
participating in this project—sponsored by more 
than 50 nations, including the United States—will 
study many aspects of man’s physical environment. 
Their findings are expected to create increasing 
interest in geophysical research. 

In all probability, the oil industry will continue 
to offer the largest number of employment oppor- 
tunities for geophysical scientists. An increas- 
ing number of these scientists will most likely be 
assigned to exploration work in foreign countries, 
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particularly in the Middle East, South America, 
North Africa, and Canada. In addition, mining 
companies are expected to employ growing num- 
bers of geophysicists to find new mineral deposits. 
In Federal Government agencies, mounting civil 
and military demands will necessitate larger staffs 
of geophysicists to do such work as the mapping 
of land and water areas, investigation of water re- 
sources and flood control, research in radioactivity 
and cosmic and solar radiation, and exploration 
of the outer atmosphere for rocket flights. The 
anticipated rise in college enrollments, including 
students majoring in geophysics, will result in in- 
creased openings for teachers of the geophysical 
sciences. (See index for page number of state- 
ment on college teachers.) Furthermore, some 
geophysicist positions will become vacant as a re- 
sult of deaths and retirements, although such 
openings will not be numerous in the near future 
since geophysicists are a relatively young group. 

Along with the anticipated growth in demand 
for geophysicists, a rise in the number of geo- 
physics graduates is likely to occur. In 1954, the 
last year for which information is available, only 
328 degrees in geophysics were granted—206 
bachelor’s, 100 master’s, and 22 doctor’s degrees. 
Small as are these figures, the numbers of bache- 
lor’s and doctor’s degrees were almost double, and 
the master’s degrees were more than twice, those 
conferred in 1953. It is expected that the number 
of degrees in geophysical sciences will continue to 
rise in the late 1950’s, and to increase more rapidly 
in the 1960’s. However, the number of geophysics 
degrees awarded is a wholly inadequate measure 
of the supply of new scientists who enter the pro- 
fession. In the past, the great majority of persons 
entering geophysics earned their degrees in other 
sciences. It is anticipated that the total supply of 
new scientists who become available for the pro- 
fession will continue to be much greater than the 
number who earn degrees in geophysics. 

Nevertheless, employment prospects are ex- 
pected to be very good in this profession through 
the early 1960's, at least, particularly for persons 
with degrees in geophysics. Good employment 
opportunities are anticipated also for those who 
qualify through degrees in allied sciences, 

Few women are employed at present as geo- 
physicists. Their employment opportunities in 
field exploration are and will be limited because 
of the strenuous nature ‘of the work. However, 
well-qualified women will be able to find positions 
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in offices and laboratories, or as teachers in colleges 
and universities. 


Earnings and Working Conditions 


Detailed information on earnings of geophysi- 
cists is available only for Federal Government em- 
ployees. In 1956, annual starting salaries in some 
Federal Government agencies were $4,480 for in- 
experienced geophysicists with bachelor’s degrees; 
$5,835 for those with master’s degrees; and $6,115 
for those with Ph. D’s. Many experienced geo- 
physicists were receiving higher salaries. Those 
in supervisory and administrative positions were 
earning as much as $10,000 to $11,000 a year, and 
a few in high-level posts had even larger salaries. 

Geophysicists working for private industry gen- 
erally have higher earnings than do those em- 
ployed by Government agencies and educational 
institutions. Teachers in universities, however, 
have the advantage of long summer vacations in 
which to supplement basic salaries by doing con- 
sulting, writing, and research work. Geophysical 
scientists working outside continental United 


States usually receive extra bonuses and 
allowances. 

The duties of geophysicists, particularly in be- 
ginning jobs, often require prolonged absences 
from home. Work schedules are usually irregular 
and hours are frequently determined by travel, 
weather conditions, and the requirements of field 
activities. 


Where To Go for More Information 


Additional information on careers in geophysics 
may be obtained from: 
American Geophysical Union, 
1515 Massachusetts Ave. NW., Washington 5, D. C. 


Society of Exploration Geophysicists, 
Box 1536, Tulsa 1, Okla. 


The U. S. Civil Service Commission, Washing- 
ton 25, D. C., will furnish information on Federal 
Government positions in the geophysical sciences. 
For further information on such positions and 
how to apply for them, see chapter on Government 
Oceupations. 


Meteorologists 
(D. O. T. 0-35.68) 


Nature of Work 

Meteorology is the science of the atmosphere. 
Its aim is complete understanding of the physical 
processes which produce “the weather.” Weather 
forecasting and the collection and dissemination 
of weather data are the best known applications 
of meteorology. Meteorologists, however, are con- 
cerned also with a wide variety of other topics, 
ranging from the study of photochemical proc- 
esses in the outer atmosphere to the effect of day- 
to-day changes in temperature on sales by retail 
stores. 

Synoptic meteorologists make up the largest 
group in the profession. They interpret current 
weather data—air pressure, temperature, humid- 
ity, wind direction—reported by observers in 
many different places and make short- and long- 
range forecasts for given localities and regions. 
Other meteorologists are in several smaller 
branches of the profession. Climatologists, for 
example, investigate past records on wind, rain- 
fall, sunlight, temperature, and humidity for a 
given area, and make analyses of probable weather 


conditions in the areas for some future time. Dy- 
namic meteorologists study the physical laws of 
air movement. Physical meteorologists siudy the 
atmosphere’s chemical composition and electrical 
properties; solar radiation; the transmission 
through the atmosphere of light, sound, and radio 
waves; and all the factors affecting clouds and 
rainfall. Scientists specializing in applied me- 
teorology (sometimes called industrial meteorol- 
ogy) are concerned with the relationship be- 
tween weather and human activities, biological 
processes, and industrial operations, For exam- 
ple, they make special forecasts for individual 
companies, conduct climatological studies for 
large-scale agricultural producers, induce rain or 
snow in a given area after determining optimum 
conditions for cloud seeding, and work on such 
problems as smoke control or air pollution. 
Growing numbers of meterologists in both Gov- 
ernment and private employment are engaged in 
research, ranging from daily practical problems 
to basic theory. The increasing use of the atmos- 
phere as a medium of transportation and com- 
munication has focused attention on the meteor- 
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Briefing airline pilots on weather conditions along flight route. 


ological aspects of rockets, guided missiles, earth 
satellites, radio propagation, cosmic rays, and 
auroral activity. In addition, research is being 
conducted on such subjects as long-range forecast- 
ing, radioactive “fallout,” severe weather phenom- 
ena, weather control, aireraft icing, and solar 
heating. 

Meteorologists who teach in universities or col- 
leges may also do research or act as consultants. 
In colleges without separate departments of 
meteorology, they may teach subjects such as 
geography, mathematics, physics, and geology as 
well as meteorology. 


Where Employed 


In 1956, there were more than 6,000 meteor- 
ologists in the country. Of these, approximately 
2.500 were on active duty as officers in the Air 


4,0! 


Force, and some were in the Army and Navy.. In 
addition, the Air Force employed approximately 
175 civilian meteorologists, and the Army and 
Navy together employed about 100. Meteor- 
ologists on active duty are usually engaged in 
weather forecasting for military operations, 
whereas most civilian meteorologists in the Armed 


Forces conduct research. 

Approximately 2.250 meteorologists were work- 
ing for the United States Weather Bureau, at 315 
stations located in all parts of the continental 
United States, Alaska, the Arctic, Puerto Rico, 
Hawaii, Guam, and other places in the Pacific 
area. Other Government agencies, such as the 
Forest Service and the Soil Conservation Serv- 
ice of the Department of Agriculture, and the Na- 
tional Advisory Committee for Aeronautics of 
the Department of Defense, also employed some 
meteorologists. 
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Aside from Government, the main fields of em- 
ployment for meteorologists are airlines, educa- 
tional institutions, and weather consulting serv- 
ices. Approximately 250 meteorologists were 
working for commercial airlines in 1956—forecast- 
ing the weather along their companies’ flight 
routes and briefing pilots on the weather condi- 
tions they might encounter. Colleges and uni- 
versities with departments of meteorology em- 
ployed 150 meteorologists, and other colleges with- 
out separate departments probably employed 
about an equal number. In 1956, 27 private 
weather services throughout the country employed 
150 meteorologists to deal with their clients’ 
special weather problems. In addition, a number 
of large companies in the aircraft, insurance, utili- 
ties, and other industries employ meteorologists 
on a full-time basis. Some meteorologists work 
for companies that design and manufacture 
meteorological instruments and balloons. Other 
meteorologists present weather programs for 
radio and television stations. A few are employed 
as editors and librarians. 

A small number of women meteorologists are 
employed mainly as teachers in colleges and uni- 
versities. A few work as forecasters for the 
Weather Bureau. Some women are on active mili- 
tary duty as meteorologists in the Air Force. 


Training and Other Qualifications 


Most meteorologists have at least a bachelor’s 
degree, and many also have a master’s degree or 
a doctorate. Though some have acquired their 
technical knowledge through many years of work 
experience, the attainment of professional status 
without completing college training is becoming 
more and more difficult, as the scope of meteorology 
widens through the increase in scientific knowl- 
edge and the development of new techniques. 

In the Armed Forces, officers are sent to educa- 
tional institutions for a year or more to train in 
meteorology and are then assigned to meteorologi- 
cal work. Ex-servicemen, with training and ex- 
perience of this type, are given preference for 
civilian positions with the Armed Forces and can 
also qualify for positions with other employers of 
weather personnel. 

For beginning positions with the Weather Bu- 
reau, the usual requirement is a bachelor’s degree 
with a specified minimum number of hours’ train- 

ing in meteorology and related subjects, Other 


employers have similar requirements. The young 
person who wishes to become a meteorologist 
should plan, therefore, to complete a 4-year college 
program including courses in mathematics, phys- 
ics, and meteorology. Bachelor’s and graduate 
degrees in meteorology are granted by only about 
17 universities, but many other universities offer 
courses in the subject. 

Meteorologists with only bachelor’s degrees 
qualify mainly for employment in synoptic mete- 
orology. Graduate training is desirable for work 
in the other, more specialized branches of the 
profession, and for teaching and research. 

The Weather Bureau has an in-service training 
program for its workers. Each year, scholarships 
are granted to Weather Bureau meteorologists, to 
enable them to take more advanced and specialized 
training. A student-aid program is also conducted 
by the Weather Bureau. Eligible higl school 
graduates and college students preparing for a 
career in meteorology may obtain summer jobs 
with the agency until they receive degrees. They 
may then be employed as meteorologists. 

Promotions in the Weather Bureau, as in other 


Federal Government agencies, are given according 
to Civil Service regulations. (See chapter on 


Government Occupations.) With the airlines, the 
chances for advancement are limited. iowever, 
some meteorologists in the largest companies may 
attain positions as supervisory meteorologists. 
Airline meteorologists are also able to qualify as 
dispatchers, after considerable work experience. 
Some well-trained meteorologists, with a back- 
ground in science, engineering, and business ad- 
ministration, may find their best opportunities for 
advancement in the profession through the estab- 
lishment of their own weather consulting services. 

Among the personal characteristics needed by 
meteorologists are mathematical aptitude and an 
interest in physical science. Since most of the 
work is performed in an office, unusual physical 
stamina is not generally required. For some jobs, 
the ability to draw quickly and neatly is important. 


Employment Outlook 


In 1956, employment opportunities for meteor- 
ologists were very good. The Weather Bureau 
was seeking meteorologists, both new graduates 
and experienced men. Private companies also re- 
ported difficulty in recruiting these scientists, es- 
pecially for research positions. 
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Additional meteorologists were needed by the 
Weather Bureau in 1956 not only to fill vacancies 
in weather forecasting positions but also to staff 
several new or expanded programs of hurricane 
research, air pollution research, storm warning, 
and flood forecasting which were authorized by 
Congress in 1955. The increase in demand for 
meteorologists resulting from these programs came 
at a time when the number of new graduates avail- 
able for work in meteorology was declining. In 
1955, only 60 bachelor’s degrees in meteorology 
were granted—fewer than half the all-time record 
number (143) awarded in 1950, when most of the 
veterans graduated. Furthermore, graduates with 
majors in other fields, such as physics and mathe- 
matics, and some training in meteorology have 
been difficult to attract into weather forecasting 
ov research, because of the many opportunities 
open to them in their major fields. Officers leaving 
ihe armed services have also gone, in most in- 
stances, into other fields of work, instead of seeking 
civilian positions in meteorology. 

Employment of meteorologists in the Weather 
Bureau is expected to increase further until the 


end of the 1950’s, at least, as a result of the re- , 


search programs already authorized by Congress— 
although the exact size of the Bureau's staff, like 
that of all other Federal agencies, depends on the 
appropriations enacted each year. The Weather 
Bureau estimated in 1956 that it would need about 
100 meteorologists yearly for the next 3 years, to 
fill new positions or replace workers who die, re- 
tire, or leave for other reasons. The Bureau also 
looks forward to continued growth of its research 
programs beyond this period, in view of the wide 
public interest in these projects. Further increase 
in the Bureau’s forecasting staff is also anticipated 
over the long run because the continued expansion 
in civilian aviation will probably result in the 
building of new airports and weather stations. 
Employment opportunities for meteorologists 
are also expected to increase in weather consulting 
services and on the staffs of private companies. 
More and more businessmen are utilizing weather 
and climatic data in planning their operations, 
and are turning to industrial meteorologists for 
assistance in solving their weather problems. As 
the value of this type of service receives further 
recognition, the demand for industrial meteorolo- 
gists will continue to grow. 5 
Opportunities for meteorologists with the air- 
lines, however, will be limited. In 1956, these 


companies were seeking a few exceptionally quali- 
fied meteorologists with advanced scientific knowl- 
edge for research work on problems relating to 
the use of jet planes. In the normal airline posi- 
tions connected with flight operations, occasional 
opportunities are expected as workers die, retire, 
or transfer to other positions. Future increases 
in the number of airline meteorologists are likely 
to be small. Although air traffic will no doubt 
continue to increase rapidly, the airline meteorolo- 
gists who forecast weather conditions in given 
areas will generally be able to service the addi- 
tional flights. 

In colleges and universities, opportunities for 
meteorologists are expected to rise over the next 
decade, with the increase in college enrollment. 
The Armed Forces will also have some openings 
for civilian meteorologists. 

Altogether, the outlook is favorable for future 
growth in meteorology. Since this is a small pro- 
fession, the number of job openings arising in 
any one year will not be large. On the other hand, 
the numbers of graduates coming into the field 
will also be small in the near future (assuming 
that the proportion of college students majoring 
in meteorology remains about the same as in the 
past few years), and these graduates should have 
very good employment opportunities through the 
1950’s, at least. 


Earnings and Working Conditions 


Beginning meteorologists in Federal Govern- 
ment agencies were paid $4,480 a year in 1956. 
For the majority of experienced workers in Gov- 
ernment positions, salaries ranged from $5,335 to 
$7,035 a year. Meteorologists in supervisory and 
administrative positions were earning as much as 
$10,000 to $11,000 a year, and a few in top-level 
posts had still higher salaries. Workers stationed 
outside the continental United States were paid 
an additional cost-of-living allowance. For per- 
sonnel in Hawaii, this allowance amounted to 20 
percent of the worker’s basic salary; for those sta- 
tioned elsewhere, it was 25 percent. The provi- 
sions for salary increase, paid vacations, sick 
leave, pensions, life insurance, and other benefits 
are the same for meteorologists as for all other 
Federal Civil Service employees. (See chapter on 
Government Occupations.) 

Recent earnings data for meteorologists in pri- 
vate industry are available only for the airlines. 
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Most airlines divide their meteorologists into two 
classes with different salary scales. In 1956, class 
A meteorologists with airlines had a starting sal- 
ary of $400 and a top salary of $695 a month— 
reached after 9 automatic yearly increases. In 
recent years, the airlines have had few, if any, 
class B meteorologists, who are inexperienced 
college graduates; after passing a company exam- 
ination, such meteorologists are transferred to 
class A positions. The salary range for class B 
personnel was from $300 to $350 a month in 1956. 
Under the union contracts which cover most air- 
line meteorologists, provision is made for raising 
salary scales when the cost of living rises. A few 
meteorologists in top supervisory positions with 
airlines earned between $10,000 and $12,000 a year 
in 1956. 
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Jobs in weather stations—which are operated 
on a 24-hour basis, 7 days a week—often involve 
nightwork and rotating shifts. Most stations are 
located at airports or other places in or near cities, 
However, some are in isolated and remote spots. 


Where To Go for More Information 


General information on the profession may be 
obtained from: 

American Meteorological Society, 
3 Joy St., Boston 8, Mass. 

The United States Weather Bureau, Washing- 
ton 25, D. C., will answer inquiries on employment 
opportunities with that agency, and will provide 
information on its student-aid program. 


Mathematicians 
(D. ©. T. 0-35.76) 


Nature of Work 


There are three broad classes of mathematical 
work—pure or theoretical mathematics, applied 
mathematics, and mathematical computation. 

Theoretical mathematicians are concerned with 
the logical development of mathematical systems 
and the study of relations among various mathe- 
matical forms. Their studies represent a form of 
logic dealing with methods of mathematical rea- 
soning and analysis rather than with the uses or 
applications of these methods. 

Applied mathematicians are concerned chiefly 
with analyzing the relations among the parts of a 
problem, and describing these relations in terms 
of a mathematical system. A mathematician of 
this type needs not only competence and imagina- 
tion in mathematics, but also knowledge of the 
field such as physics or engineering in which he is 
working. Pure and applied mathematics are not 
always sharply sepsrated in practice. Many im- 
portant developments in theoretical mathematics 
have arisen directly from practical considerations. 
For example, the infinitesimal calculus was de- 
veloped by Isaac Newton to deal with physical 
problems involving the velocity and acceleration of 
moving objects—phenomena which could not be 
described satisfactorily in earlier systems of math- 
ematics, 

The third broad type of mathematical work con- 

sists of using known mathematical formulas to ob- 


tain numerical answers to specific problems. Such 
work requires a high degree of skill in computa- 


tion, but does not require the advanced (raining 
and inventiveness needed by the first two types 
of mathematicians. The great bulk of mathe- 
matical work done in scientific research and de- 


velopment, as well as in statistics and business, is 
of this type. 


Where Employed 


The total number of mathematicians in 1955 
was roughly 20,000, of whom about 3,000 held Ph. 
D. degrees, Relatively few mathematicians are 
women—only about 9 percent, according to a 
1954-55 survey of professional mathematical so- 
ciety members. 

The largest number of mathematicians—more 
than two-fifths of the total in 1955—are employed 
by private industry. A somewhat smaller num- 
ber work for educational institutions, chiefly col- 
leges and universities. The rest are employed by 
Government agencies, chiefly the Department of 
Defense and the Department of Commerce, and by 
foundations and other nonprofit organizations. 

The principal industrial employers of mathe- 
maticians are the aircraft and the electrical-equip- 
ment manufacturers. The primary metals, chemi- 
cals, and petroleum industries also employ 


PHYSICAL AND EARTH SCIENCES 


significant numbers of mathematicians. It is esti- 
mated that these five industries account for about 
a third of all mathematicians employed in 
industry. 

Most of the mathematicians employed by in- 
dustry hold bachelor’s degrees only. A substan- 
tial majority of those holding Ph. D. degrees are 
employed by colleges and universities. 


Training and Other Qualifications 


A bachelor’s degree with a major in mathematics 
is usually required for employment as a mathema- 
tician. However, a degree in some other subject 
with a strong minor in mathematics may be ade- 
quate for the less complicated beginning positions. 

The training requirements for mathematicians 
for teaching and nonroutine research positions are 
often substantially higher. It is occasionally pos- 
sible to enter these fields with the training repre- 
sented by a bachelor’s degree in mathematics, but 
a substantial number of positions require graduate 
training. The Ph. D. degree is required for many 
college and university teaching positions and for 
the more advanced research work. It is important 
for advancement, especially to the most desirable 
positions. 

For teaching and for research in pure mathe- 
matics, training in nonmathematical subjects is 
not specifically necessary ; but for teaching and re- 
search in applied mathematics, training in the 
field to which mathematics is to be applied is essen- 
tial. For most applied mathematicians, the field 
of application is physics and related branches of 
engineering. Other fields of application are busi- 
ness and industrial management, economics, sta- 
tistics, chemistry, and biology. 

The development in recent years of high-speed 
electronic computers has brought a growing need 
for mathematicians particularly qualified to work 
with these machines. Knowledge of the methods 
of numerical analysis is especially important. 
Setting up the sequence or program for the ma- 
chine to follow also calls for special training. 


Employment Outlook 


The employment situation for mathematicians 
in 1956 was very good at all levels of training, and 
excellent for holders of Ph. D. degrees. The situa- 
tion will remain very favorable for the next 4 to 
6 years at least, especially for applied mathema- 
ticians. 


135 


Employment of mathematicians as teachers in 
colleges and universities will increase substan- 
tially, both to take care of the much larger en- 
rollments expected in the 1960’s and to meet the 
growing need for more advanced mathematical 
training in many fields of study. The increased 
demand for college mathematics teachers will 
largely be a demand for Ph. D.’s, but there will 
continue to be many positions for holders of 
master’s degrees. Colleges and universities will 
also continue to provide most of the employment 
opportunities for specialists in the relatively small 
field of theoretical mathematics. 

Another factor which will tend to increase 
employment of mathematicians is the expected 
further growth in the demand for their services in 
scientific research and development. This demand 
is associated with the development of high-speed 
electronic computing machines which make pos- 
sible more extensive use of mathematics than is 
practical with slower calculating equipment. It is 
chiefly a demand for applied mathematicians to 
work on physics and engineering problems, 

In all probability, private industry and the 
Federal Government will continue to increase their 
expenditures for physics and engineering research 
and development, and thus raise the demand for 
mathematicians. If the growth in research ex- 
penditures should slacken, however, or increase 
more rapidly than now anticipated, the demand 
for mathematicians would change accordingly. 

The new high-speed electronic computers are 
also opening up new fields of application for 
mathematics in business management. Large com- 
puters not only provide accounting and other data 
more rapidly, but also make possible analyses of 
business operations which were not practicable 
with less advanced equipment. 

The broad new opportunities for applied mathe- 
matics which have been created by the great speed 
of the electronic computers insure a substantial 
and growing demand for mathematicians, but 
the amount of this demand, the lines along which 
it will develop, and the rapidity of the develop- 
ment cannot now be foreseen with any exactness. 
The demand generated by these computers—in 
scientific research and development, in business 
management, and in other areas—is a demand for 
employees who can apply mathematics to specific 
problems, not simply for mathematicians as such. 
Undoubtedly, a part of this demand will be satis- 
fied by including more advanced mathematical 
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training in the education of engineers, biologists, 
and specialists in other fields to which mathe- 
matics is applied. Nevertheless, there will be a 
growing demand for applied mathematicians who 
combine a high degree of mathematical compe- 
tence with a broad knowledge of the field of ap- 
plication, There will also be an expanding de- 
mand for people to do mathematical computation 
work. The long-run outlook is thus one of in- 
creasing demand, although the exact size and na- 
ture of the increase are not yet foreseeable. 

The numbers of new college graduates with 
bachelor’s degrees in mathematics will rise in the 
late 1950’s and continue to grow, at an accelerating 
rate, during the 1960’s, if graduations in this field 
follow the trends expected in college graduations 
as a whole. 
awarded graduate degrees tend to follow the trend 
in bachelor’s degrees with a time lag of several 
years. However, employment opportunities for 
mathematicians are expected to remain very good 
through the early 1960's, at least, and probably 
longer. 


Earnings 


The median (average) annual salary of mathe- 
maticians was about $6,300 according to a 1954-55 


The numbers of mathematicians- 


survey of those belonging to professional societies, 
For mathematicians with Ph. D.’s, median salary 
was about $6,700; for those without Ph. D.'s, about 
$5,900. 

Mathematicians in private industry tend to have 
higher incomes than those in other types of em- 
ployment. In 1951, for example, the median an- 
nual professional income of mathematiciuns with 
Ph. D.’s was about 20 percent greater in private 
industry than in Government employment, and 
about 54 percent greater than in colleges and uni- 
versities. Mathematicians without Ph. D.’s had 
a median 1951 income in private industry that was 
about 12 percent greater than in Government, and 
about 34 percent greater than in colleges and 
universities. 

In the United States Government, the starting 
salary for mathematicians with Ph. D.’s but with 


no experience was $7,035 a year in 1956. ‘Ihe start- 
ing salary for mathematicians with bachelor’s de- 
grees only was $4,480, 


Where To Go for More Information 
American Mathematical Society, 
190 Hope St., Providence, R. I. 


Mathematical Association of America, 
University of Buffalo, Buffalo 14, N. Y. 


BIOLOGICAL SCIENCES 


Introduction 


The biological sciences are concerned with the 
structure of living organisms, and with such proc- 
esses as birth, growth, death, and heredity. They 
cover the entire range of life, from the largest ani- 
mils and plants to creatures too tiny to be seen 

‘without the aid of powerful microscopes and too 
elementary to be called either plant or animal. 

Some biological scientists are concerned with 
basic research, aimed at increasing our knowledge 
of living things and of the relations existing among 
them, regardless of whether such knowledge is of 
immediate practical use. Others are concerned 
with the application of biological knowledge and 
research methods to practical problems in agricul- 
ture, forestry, medicine, and other fields. This 
chapter is concerned with the biological sciences 
as research and teaching fields. The large applied 
biological science fields are discussed elsewhere in 
the Handbook. (For statements on agricultural 
research workers, dentists, foresters, nutritionists, 
physicians, and veterinarians, see index. ) 


Nature of Work 


The work of biological scientists lends itself 
more readily to detailed specialization than does 
that of most other scientists. It is very difficult 
to classify and define clearly and without over- 
lapping each of the many areas of interest in which 
individuals are working, and there is disagreement 
as to the best general system of classification. 
Three of the ways in which the work of biological 
scientists can be classified are according to the 
different kinds of living organisms studied, the 
different points of view from which they can be 
studied, and the different methods of study which 
can be used. 

When the biological scientists are classified ac- 
cording to the types of organisms studied, they fall 
into 2 or 8 main groups. One group is concerned 
with the study of animal life and another with the 
study of plant life. A third group—microbiolo- 
gists, who study very small organisms—is often 
considered to represent another major division of 
the biological sciences. 


Each of these broad groups can be divided fur- 
ther. Examples of the fields in which animal 
scientists specialize are: entomology, the study of 
insects and similar forms of life; parasitology, the 
study of animal parasites that live on or within 
man or other animal life; ichthyology, the study 
of fish and fishlike forms; mammalogy, the study 
of mammals; and herpetology, the study of reptiles 
and amphibians. 

The plant sciences also have a number of sub- 
divisions. Some of them are: mycology, the study 


-of fungi; algology, the study of algae; silvicul- 


ture, the study of trees; and horticulture, the study 
of the production and breeding of all types of 
food and ornamental plants except field crops. 

The field of microbiology is regarded as a dis- 
tinct category by a number of authorities, al- 
though others have classified it as a subfield of 
plant science. It is concerned with the study of 
micro-organisms, including bacteria, and their ef- 
fects on plants, animals, other micro-organisms, 
and dead organic material. 

Biological scientists also specialize in studying 
living organisms from different points of view. 
For example, a type of organism can be studied 
from the point of view of evolution, the way or- 
ganisms have developed to their present forms; 
or of systematics and tawonomy, concerned with 
the identification and classification of organisms; 
or of genetics, concerned with what characteristics 
are inherited and with the mechanism of heredity. 
Some other points of view are composition and or- 
ganization, concerned with the structure of whole 
organisms or systems of organs; function, con- 
cerned with the processes by which organisms 
move, eat, and otherwise function as living sys- 
tems; and ecology, concerned with the relation be- 
tween organisms and their environment. 

A third way to look at the work of biological 
scientists is according to the methods used in 
studying biological problems. Among the most 
important methods are those of mathematics, 
chemistry, physics, physiology (the study of bio- 
logical mechanisms and processes), morphology 
(concerned with physical structure), and field ob- 
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servation. The use of these methods in the bio- 
logical sciences has led to the development of spe- 
cialties such as biochemistry, biophysics, and bio- 
metrics which lie on the border between the bio- 
logical sciences and other fields, 

Taken together, these three systems of classify- 
ing the interests and activities of biological sci- 
entists show the range and diversity of these sci- 
ences, arising naturally from the amazing variety 
and complexity of living things. A description 
of the work of a biological scientist requires all 
three systems of classification. One interested in 
heredity may, for example, employ the methods of 
chemistry and use mice as the particular organism 
studied. Another scientist with the same central 
interest and working on the same kind of animal 
may make considerable use of mathematical meth- 
ods, A particular research project may be con- 
cerned with several types of organisms which can 
be profitably studied from several points of view 
at the same time, employing more than one method 
of study and analysis. 

This chapter is organized into separate sections 
on the animal, plant, and microbiological sciences. 
References are made within the sections to the 
larger and more important fields of specialization 
which often are not concerned with a specific class 
of organism but deal rather with broader problems. 


Where Employed 


The total number of biological scientists in 1956, 
including agricultural research workers of com- 
parable training, was estimated to be more than 
50,000. About 15,000 to 16,000 of these scientists 
held the doctor’s degree. 

Women represent a larger proportion of the per- 
sonnel in some branches of the biological sciences 
than in other natural science fields. They consti- 
tute more than 10 percent of all biological sci- 
entists taken as a group and over 20 percent of the 
microbiologists. i 

The largest group of biological scientists are 
those who teach in colleges and universities, where 
a majority combine research with their teaching 
duties. A 1954-55 survey of about 15,000 biologi- 
cal scientists and agricultural research workers, all 
of whom had graduate degrees or bachelor’s de- 
grees and 4 years of experience, found that the ma- 
jority of the scientists surveyed—51 percent—were 

employed in colleges, universities, and other edu- 
cational institutions. The second largest number, 
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28 percent, worked for governmental agencies, and 
the smallest, 21 percent, worked in private indus- 
try. A majority of all biological scientists em- 
ployed by governmental agencies worked for the 
Federal Government; others worked for State and 
local government agencies. The most inportant 
industrial employers were the chemical, food, and 
paper industries. 

The relative importance of educations! institu- 
tions, government agencies, and private industry 
as sources of employment for different vroups of 
biological scientists is indicated in the sec! ions that 
follow. The employment pattern described above 
refers to the biological sciences as a whole. 


Training and Other Qualifications 


A bachelor’s degree with a major in one of the 
biological sciences is the minimum requirement for 
employment in these professions, and more ad- 
vanced training is required for many positions. 
Most of the biological sciences offer opportunities 
for persons with bachelor’s degrees to work as 
technicians or junior research workers. ‘Ie range 
of positions for which the bachelor’s degree is ade- 
quate preparation is wider in certain spevialties in 
the animal sciences (particularly entomology) 
and in some aspects of microbiology than in other 
biological sciences, but more advanced academic 


training is very advantageous for advancement 
and for the more desirable beginning positions 
even in these fields. In general, however, the 
bachelor’s degree is sufficient for jobs involving 
production and operations work, inspection and 
testing, technical sales and service, and routine 
applied research. 

The master’s degree usually indicates more in- 
tensive training in a relatively narrower field of 
specialization than is required for the bachelor’s 
degree. This degree is regarded as sufficient quali- 
fication for entry into many professional positions 
in the new graduate’s field of specialization, mM- 
cluding those in college teaching and basic re- 
search, but without a doctor’s degree the range 
of employment opportunities and possibilities for 
advancement are both restricted. Holders of mas- 
ter’s degrees are considered well qualified pro- 
fessionally for high school teaching posts, al- 
though a teaching certificate is an additional 
requirement for such positions in public schools. 

The Ph. D. degree is generally considered es- 
sential to full professional status in the biological 
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sciences. It is practically a necessity for higher 
level teaching positions, and is extremely import- 
ant for positions involving independent research, 
which usually require the full training and dem- 
onstrated capability represented by a Ph. D. de- 
gree. In some fields of specialization, notably 
genetics and most aspects of experimental biology, 
au overwhelming majority of the personnel have 
Ph. Digi 

Some scientists with a medical degree teach or 
do basic research in the life sciences, particularly 
anatomy, physiology, or medical applications of 
microbiology. They frequently hold additional 
degrees in biological sciences, obtained in the 
course of further training in their chosen specialty, 
and such training is usually equivalent to the 
Ph. Di 

In addition to training in biological science sub- 
jects, persons planning to specialize in these sci- 
ences need training in chemistry, in physics, and, 
to an inereasing degree, in mathematics. Biome- 
try, biostatistics, and other methods of mathemati- 
cal analysis are becoming important tools in 
the biological sciences. Extensive training and 
practice in laboratory techniques and the use of 
laboratory equipment is also very important. 
Most research and teaching in the biological sci- 
ences require skill in laboratory work which can 
be developed only through practice. 

There has been a definite upward trend in the 
educational qualifications needed in these sciences. 
There are a few fields in which the Ph. D. degree 
is a virtual requirement, and it is becoming more 
important to employment and to the better posi- 
tions in all fields. 


Employment Outlook 


The general employment situation was good in 
1956 for biological scientists as a group. Qualified 
graduates at all levels of training were able to find 
employment related to their specialties, and cer- 
tain highly trained specialists—for example, 
physiologists, pathologists, and biophysicists with 
Ph. D. degrees—were particularly in demand. 

The outlook for the near future, through the 
early 1960’s, is probably about the same. There 
will be good opportunities for well-trained per- 
sons, especially those with Ph. D.’s. However, 
there is likely to be continued competition for the 
better positions in many fields of specialization, 


and some specialities will offer wider employment - 


opportunities than others. The demand for per- 
sons with bachelor’s degrees to work as technicians 
will undoubtedly grow with the growth of the 
sciences asa whole. But continued rise in the edu- 
cational qualifications required for biological 
science positions—which is to be expected— would 
mean further limitations on advancement oppor- 
tunities for persons without graduate degrees. 

The biological sciences have been and are a 
growing field, and their growth has never been 
more rapid than in the past decade, but it has pro- 
ceeded at a slower pace than that of the physical 
sciences as a group. One of the main reasons for 
this difference is that the physical sciences have 
benefited from large expenditures for research and 
development in connection with national defense, 
in. which the biological sciences have had only a 
limited share. 

Nevertheless, growth in research expenditures 
may be the most important factor tending to in- 
crease demand for biological scientists over the 
long run. In these as in other scientific fields, ex- 
penditures for research and development have 
been rising since the end of World War II. (See 
p- 142.) Research in the biological sciences is being 
actively supported on an increasing scale by sev- 
eral government agencies and by a number of pri- 
vate foundations. In most cases, the public or 
private organization supporting research has a 
particular objective, such as a health problem, 
which it seeks to advance. However, the many 
different aspects to these complex problems lead 
to support of a wide variety of research projects 
calling for many types of biological scientists. 

Another important factor which will tend to in- 
crease the demand for biological scientists is the 
substantially larger college and university enroll- 
ments expected in the 1960’s and thereafter. The 
resulting increase in demand for teachers will be, 
to a large extent, for Ph. D.’s, for whom college 
teaching is a major field of employment. How- 
ever, there will also be an increase in college open- 
ings for qualified holders of master’s degrees. 
(For statement on college teaching opportunities, 
see index.) 

Thus, over the long run, the outlook for the 
biological sciences is one of substantial continued 
growth, although the rate of growth is uncertain 
and the specialties which will be most affected can 
be described in only the most general terms. The 
potentialities for research in the biological 
sciences are many. In the complex problems oz 
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human health and disease, in applications of 
biology to industria] problems, and in other areas, 
completion of research projects serves only to 
highlight the need for new research and for 
specialists well qualified to conduct it. 


Earnings and Working Conditions 


The 1954-55 survey of biologists sponsored by 
the National Science Foundation revealed a 
median annual salary of about $6,275 for the per- 
sons covered by the survey. Those with a Ph. D. 
degree had a median annual salary of about $6,750, 
while for those without the Ph. D., all of whom 
had a bachelor’s degree plus 4 or more years of ex- 
perience, the figure was about $5,850. 


The income of biological scientists, like that of 
almost everyone else, has risen in recent years, 
For example, a similar survey made in 1951 found 
the median annual income of Ph. D.’s to be about 
$6,200, indicating an increase of about $550 from 
1951 to 1954-55. Incomes have increased further 
since 1955. 


Where To Go for More Information 


American Institute of Biological Sciences, 

2000 P St. NW., Washington 6, D. C. 

Federation of American Societies for Experimental 
Biology, 

9650 Wisconsin Ave., Washington 14, D. C. 

U. S. Department of Agriculture, 

Washington 25, D. C. 


Animal Sciences 


Nature of Work 


Animal scientists are concerned with the study 
of the basic processes of human and animal biol- 
ogy. Specialists in the various aspects of animal 
science are the largest group of biological scien- 
tists. The majority of animal scientists teach or 
do research, and many do both. 

There are many occupational specialties in the 
animal sciences. Some of the larger broad divi- 
sions are entomology, zoology, physiology, anato- 
my, pathology, and the science of nutrition. 

Entomologists ave concerned with the study of 
insects and the ways in which they affect human 
beings, animals, and plants. Some entomologists 
specialize in identifying and classifying insects— 
an enormously difficult undertaking, since there 
are more than 75,000 species of insects in the 
United States and Canada alone. This is an im- 
portant field because proper identification of in- 
sects is basic to controlling them and thus to 
preserving food supplies and controlling disease. 
Many entomologists are engaged in research on 
methods of insect control through the use of chemi- 
cals, predatory birds, other insects, other biologi- 
cal methods such as insect diseases, or mechanical 
means. Other entomolgists study ways of utilizing 
beneficial insects—for example, honeybees, which 
not only produce valuable quantities of honey and 
wax but are also essential in pollinating crops so 
that they will mature and yield good harvests. 

Zoologists include students of all phases of ani- 
mal life—the origin, classification, life history, be- 


havior, life processes, diseases, and parasites of 
animals, and the ways in which animals influence 
and are influenced by their environment. Some 
zoologists make field trips to study animals in 
their natural environment and collect specimens. 
Others work mainly in laboratories, dissecting and 
studying dead animals or conducting experimental 
studies with live ones. Zoologists who specialize 
in the study of certain classes of animals usually 
identify themselves with their specialties, which 
include, for example, the study of birds (ornithol- 
ogy), snakes (herpetology), fish (ichthyology), 
and mammals (mammalogy). Teachers and 
others whose work cuts across several of the animal 
science fields usually use the title of zoologist. 

Physiologists study the functioning of organ- 
isms during life and how life processes operate. 
They may specialize in the study of the heart, cir- 
culatory system, glands, nerves, cell activities, or 
digestive, excretory, reproductive, or other sys- 
tems. They conduct experiments to determine the 
effects of environmental factors on life processes. 
The knowledge gained in such studies provides 
the basis for the work of many other specialists, 
such as pathologists, pharmacologists, or nutri- 
tionists. 

Anatomists study the form and structure of 
animal organisms. They may study structures 
visible to the naked eye, those of microscopic size, 
the development of organisms before birth (em- 
bryology) or the structure and organization of any 
of the specialized organs of animals. Most anato- 
mists specialize in human anatomy. 
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Physiologist removing blood from a rat's tail vein in an experiment to determine whether cysteine—an amino acid—will prevent 
the oxidation of tissue and cell destruction that result from radiation. 


Pathologists study the causes and processes of 
disease, degeneration, and abnormal functioning 
in animal organisms. They may specialize in the 
study of the effects of diseases, parasites, and insect 
pests on organs and tissues; in histology, which is 
the microscopic study of animal and plant tissues; 
or in the structure or anatomy of diseased organs. 
The term pathologist is normally reserved for stu- 
dents of human pathology (medical.pathology) ; 
specialists in animal pathology are usually veteri- 
narians; and plant pathologists study plant 
diseases. 

Nutritionists study the processes through which 
human beings and other animals utilize food; the 
kinds and quantities of food elements—such as 
minerals, vitamins, fats, sugars, and proteins— 


which are essential to maintain the best state of 
health; and how these food elements are trans- 
formed into bodily substances. Nutritionists also 
make analyses of foods to determine their composi- 
tion in terms of the food elements essential to 
nutrition. 


Where Employed 


More than half of all animal scientists are em- 
ployed by colleges and universities. About a third 
work for agencies of the Federal and State Gov- 
ernments, usually the former. Fewer than 1 in 10 
works for manufacturing industries, and a still 
smaller number are employed by research and con- 
sulting services, foundations, and various non- 
profit organizations. 
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The animal scientists employed by the Federal 
Government are chiefly entomologists, parasitolo- 
gists, and animal physiologists on the staffs of the 
Departments of Agriculture, Defense, and Health, 
Education, and Welfare. In State governments, 
the main employers of animal scientists are the 
State agricultural experiment stations, which uti- 
lize entomologists, nutritionists, and other types 
of specialists in research work. 

Entomologists are predominant among the ani- 
mal scientists in private industry. Food com- 
panies, particularly large milling and baking 
companies, employ them to develop methods of 
protecting stored foods from insect pests, and 
chemical firms use them to do research in develop- 
ing and testing insecticides. In addition, ento- 
mologists are employed to provide technical serv- 
ices in connection with the sale and proper use of 
insecticides. 


Training and Other Qualifications 


The level of education needed for entrance into 
the animal sciences is determined largely by the 
field of specialization and the type of work per- 
formed. The educational requirements of different 
types of employment are greatly influenced by 
these two factors. 

The bachelor’s degree is sufficient training for 
employment only in certain segments of the ani- 

- mal sciences—for example, entomology. In gen- 
eral, the bachelor’s degree is sufficient preparation 
for certain positions connected with the adminis- 
tration and enforcement of government regula- 
tions designed to prevent the spread of diseases or 
to control pests, and for other jobs involving 
fairly routine functions. The master’s degree in 
one of the animal sciences is sufficient qualifica- 
tion for some teaching positions in colleges and 
universities, and for some research positions. The 
Ph. D. degree, however, is generally considered es- 
sential for the attainment of full professional 
status in the animal sciences. It is practically a 


Plant 
Nature of Work 


Plant scientists are divided among three main 
fields of specialization—botany, plant pathology, 
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necessity for higher level teaching appointments, 
and for positions involving independent research 
into basic problems. Top-level positions in teach- 
ing, basic research, and administration require the 
full training of the Ph. D. 

In summary, although there are positions in 
some of the animal sciences for persons holding 
only the bachelor’s degree, graduate training is 
often needed to compete for the better jobs. Per- 
sons interested in careers in the animal sciences 
should obtain graduate training, and preferably 
a Ph. D. degree, if at all possible. 


Employment Outlook 


Employment opportunities for animal scien- 


tists were good in 1956 and were expected to re- 
main good at least through the early 1960's. 
Expenditures for scientific research in the ani- 
mal sciences have been increasing since the end of 
World War II. In recent years, the Federal Gov- 
ernment has given increased support to this re- 


search—notably through the National Institutes 
of Health and the National Science Foundation. 
The U. S. Department of Defense is also an im- 


portant source of research funds for the animal 
sciences. Voluntary health agencies, such as the 
cancer, tuberculosis, and heart societies, also sup- 
port basic biological research in the animal sei- 


ences. The trend toward increased expenditures 
for research in the animal sciences is expected to 
continue. 

The substantially increased college and univer- 
sity enrollments expected in the 1960’s and there- 
after will bring an increased demand for teachers 
in this field as in all others. The increased de- 
mand for teachers and for research personnel, is 
expected to lead to continued growth of employ- 
ment in the animal sciences. 

For information on Earnings and Working 
Conditions and Where To Go For More Infor- 
mation and for further information on Employ- 
ment Outlook, see the Introduction to this chapter- 


Sciences 


and plant physiology—each of which includes a 
number of subspecialties. These scientists, a much 
smaller group than animal scientists, chiefly teach 
and do research. 
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Botanists are concerned with basic knowledge of 
plants in general, rather than with any one of the 
various specialized fields which have developed 
from the general field of plant study. Some bot- 
anists are interested primarily in the identification 
and classification of plants (plant taxonomy). 
Others specialize in studies of the structure of 
plants and plant cells (plant morphology and his- 
tology), or in studies of the influence on plants 
of such environmental factors as rainfall, temper- 
ature, and soil (plant ecology). Another impor- 
tant field of botany is the collection of basic in- 
formation on the raw material resources which hu- 
man beings obtain from plants (economic botany). 

Plant pathologists (also known as phytopathol- 
ogists) are specialists in the causes and control of 
plant diseases produced by parasitic organisms, 
viruses, chemicals, and other agents. Some spe- 
cialize in the pathology of a specific plant or group 
of plants, such as forest trees, vegetable crops, orn- 
amental plants, and field crops. Others work only 
with certain organisms or groups of organisms af- 
fecting plants, such as fungi, viruses, or bacteria. 

Plant physiologists study the life processes of 
plants—the ways in which they grow, develop, 
and reproduce. They are concerned with the ways 
in which plants are affected by nutrients and other 
chemicals and by environmental factors, such as 
soil, temperature, moisture, and light. They also 
study the effects of certain chemicals—such as 
growth regulators, fungicides, and insecticides— 
on the development of plants and the quality of 
plant products. 


Where Employed 


The majority of plant scientists are employed 
in colleges and universities. The second largest 
group work for government agencies, both Fed- 
eral and State. The remainder, a relatively small 
proportion, are employed by private industry and 
by foundations and other nonprofit organizations. 


Training and Other Qualifications 


The Ph. D. degree is needed for full professional 
development in the plant sciences, as in most areas 
of biology. It is of first importance for college 
and university teaching, which is the chief source 


of employment for plant scientists, and it is equal- 
ly important for research. In both college teach- 
ing and research, there are positions for persons 
with master’s degrees, but the opportunities for 
advancement open to them are likely to be limited. 
People with the bachelor’s degree can work as 
technicians in the plant sciences, but it is extreme- 
ly difficult to rise to higher positions without a 
graduate degree, preferably the Ph. D. 

With few exceptions, undergraduate majors in 
plant science specialties are not offered by col- 
leges. It is generally recommended that students 
obtain, during the first 4 years of college, the 
broadest possible training in all branches of bi- 
ology and in related sciences. The competent bi- 
ologist needs to have both an intensive knowledge 
of his own specialty and a broad background in 
the fundamentals of biology and related sciences 
in order to interpret better the results of his 
studies and experiments. Training in chemistry, 
physics, mathematics, and statistics is also needed 
by plant scientists. 


Employment Outlook 


The employment situation was good in 1956 in 
the relatively small field of the plant sciences, and 
it was expected to remain fairly good for the next 
few years. 

The most important factor tending to increase 
employment in this field of science is the higher 
college and university enrollments expected in 
the late 1950’s and thereafter. This will create a 
demand for plant scientists with Ph. D. degrees 
primarily, but there will be increased demand for 
plant scientists with master’s degrees as well, to 
teach the increasing number of students. 

Another important factor which will probably 
tend to increase employment of plant scientists 
over the long run is the increasing support of re- 
search, by private firms as well as by government 
agencies. Much of this support is given in con- 
nection with agricultural research, but there has 
been increased support for other aspects of plant 
science research as well. 

For information on Larnings and Working Con- 
ditions and Where To Go for More Information, 
and for further information on Employment Out- 
look, see the Introduction to this chapter. 
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Microbiology 


Nature of Work 


Microbiologists specialize in the study of bac- 
teria, viruses, molds, and other organisms of mi- 
croscopic or smaller than microscopic size. The 
terms microbiology and bacteriology are some- 
times used interchangeably, but microbiology is 
the broader term and is preferable when referring 
to the study of all microscopic organisms. Like 
other biological scientists, microbiologists usually 
specialize in some particular aspect of their field. 

Agricultural specialists study bacteria, molds, 
algae, and protozoa and other micro-organisms in 
soils, and the relation of such organisms to soil 
fertility; to the growth, processing, and storage 
of crops; and to plant diseases. They also study 
micro-organisms which affect the health of 
animals. 

Industrial specialists include scientists who de- 
velop methods of using beneficial molds and bac- 
teria in processing dairy products, beer, wine, 
vinegar, and other food products, Some industrial 
microbiologists study micro-organisms which at- 
tack materials, such as textiles, leather, metal, and 
wood, to determine the cause of spoilage or de- 
terioration. Many industrial microbiologists are 
engaged in research on antibiotics and other prod- 
ucts produced through the aid of micro-organisms, 
in a search for new products or new methods of 
production. Testing and inspection of biological 
production is another important aspect of their 
work. 

Medical specialists study organisms which cause 
infectious diseases. They aid in the diagnosis of 
diseases by identifying disease-producing organ- 
isms found in body fluids or excretions and provide 
information about the sensitivity of such organ- 
isms to various remedies. Virology (the study of 
viruses causing diseases in animals or plants), im- 
munology (the study of the mechanisms by which 
the body fights off infection), and serology (the 
study of animal fluids, including blood serum) are 
closely related fields. 

Public health specialists apply the findings of 
microbiology in maintaining health standards for 
water supplies, milk, and other foods, and in the 
control and prevention of contagious diseases. 


Where Employed 

Colleges and universities are the larvest em- 
ployers of microbiologists with graduatc degrees, 
with private industry second as a field or employ- 
ment for this group, and government agencies 
third. For microbiologists with only b:chelor’s 
degrees, however, private industry is the largest 


field of employment. 

The most important industrial employers of mi- 
crobiologists at all degree levels are drug and other 
chemical firms and food processing companies, 


which use these scientists both in research and in 
connection with the control of manufacturing 
processes. Other industrial employers are paper 
and leather manufacturers. 

Most of the microbiologists and bacteriologists 
working for the Federal Government are em- 


ployed by the Public Health Service, the Veterans 
Administration, the Department of Agriculture, 
and the Department of the Army. Those em- 
ployed by State and local governments work in 
public health departments and as research workers 
at agricultural experiment stations. 


Training and Other Qualifications 


The minimum training requirement. for posi- 
tions in microbiology is a bachelor’s degree. This 
degree is adequate preparation for a variety of 
positions in private industry and in government 
agencies, which involve testing and inspection or 
routine research performed under the direction 
of a senior research worker. 

For more independent research and for entry 
positions in teaching, the master’s degree is needed. 
In microbiology as in other biological sciences, 
this degree usually indicates that the individual 
has received considerable training in some field 
of specialization and is thus qualified for entry 
positions in this specialty. 

The Ph. D., however, is generally considered es- 
sential for the attainment of full professional 
status in microbiology, like most other biological 
sciences. It is practically a necessity for higher 
level teaching appointments, and for positions in- 
volving independent research into basic problems. 
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Per onsinterested in these types of work will find 
their opportunities restricted without the Ph. D, 
"training in physics and mathematics is valuable 
in \vicrobiology, as in other biological ‘sciences, 
anc extensive training in chemistry is essential. 


Employment Outlook 


‘The employment situation for microbiologists 
with graduate training was good in 1956, but there 
was competition for jobs as technicians or junior 
rescarch workers among those with only bachelor’s 
degrees. The situation was expected to remain 
very much the same for the next several years. 

The field of microbiology has experienced a 
steady growth in the past, which will probably 
continue for some time. The United States 
Government has given increased support to both 
basic and applied research in microbiological spe- 
culties, principally through the National Insti- 
ites of Health, the National Science Foundation, 
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and the Department of Defense. The research ex- 
penditures of private industry and of various pri- 
vate nonprofit agencies have also been increasing. 
The potentialities of microbiological research for 
both industrial and medical applications are very 
large, and the trend toward increased expenditures 
for research and for product development activi- 
ties in microbiology is likely to persist, creating 
new employment opportunities at all levels of 
training but most especially for Ph. D.’s capable 
of undertaking independent research and direct- 
ing the research activities of others. 

The greatly enlarged enrollments expected at the 
colleges and universities in the next decade will 
also increase opportunities in teaching for micro- 
biologists with doctor’s or master’s degrees, espe- 
cially the former, 

For information on Larnings and Working C'on- 
ditions and Where To Go for More Information, 
and for further information on Employment Out- 
look, see the Introduction to this chapter. 
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The Social Science Professions 


The social sciences are concerned with the whole 
range of human history and activities, from the 
origin of man to the latest election returns. Social 
scientists, however, generally specialize in one of 
several major branches of social science, each of 
which is a study of human behavior from a differ- 
ent viewpoint. Those specializing in anthropology 
study primitive tribes, reconstruct lost cities and 
civilizations, and are concerned with the cultures 
and languages of all nations. Economists study 
the ways in which men make a living and analyze 
the factors which help or hinder them in satisfy- 
ing their material needs. Historians describe and 
interpret. the events of the past. Political scien- 
tists are concerned with the problems of govern- 
ment. Sociologists deal with the behavior and 
relationships of groups, including the family, the 

` community, minorities, and others. 

Besides these basic social science fields, there are 
a number of closely related fields, some of which 
are covered in separate statements in this Hand- 
book. (See statements on statisticians, psycholo- 
gists, and social workers.) 

An: estimated 35,000 people were professionally 
employed in the basic social sciences in 1956; 
fewer than 10 percent of the total were women. 
Because of overlapping—not only among the 
closely related basic social science fields but also 
with such fields as business administration, 
foreign service work, and high school teaching— 
it is extremely difficult to determine exactly the 
size of each social science profession. Economists 
are, however, the largest group of social scientists, 
followed by political scientists, historians, sociolo- 
gists, and anthropologists. 

The majority of all social scientists are employed 
by colleges and universities. (See chart 29.) The 
Federal Government is the second largest em- 
ployer, especially of political scientists and econo- 
mists. Except for economists, private industry 
employs comparatively few persons in professional 
social science positions, but there is a trend toward 
hiring increasing numbers of college graduates 
who have majored in the social sciences as trainees 
for administrative and executive positions in a 

variety of industries. Research councils and other 
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_ sional work in the social sciences. 


CHART 29 


COLLEGES AND UNIVERSITIES ARE CHIEF SOURCE 
OF EMPLOYMENT FOR SOCIAL SCIENTI5‘s 
Distribution by Type of Employer, 1952 
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nonprofit organizations provide an important 7 
source of employment for anthropologists and 
sociologists. i 


Training and Other Qualifications 


Graduate training is required for most profes- 
Completion of — 
all requirements for the Ph. D. degree, except the 
doctoral dissertation, is commonly required for 
appointment to the position of college instructor 
in large colleges and universities, and the doctor- 
‘ate is a prerequisite for appointment to the rane 
of professor in many colleges and universities, ~ 
Undergraduate training is sufficient for appoint- l 
ment to many beginning positions in the Federal — 
Government, but persons with graduate degrees ii 
may enter at a higher grade. Even in private in- — 


dustry where a high proportion of currently 
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employed social scientists have only bachelor’s 
rees, there is growing emphasis on the im- 
rvtance of graduate training for professional 
positions, 

he great majority of all social scientists have 
graduate degrees. However, the proportion hold- 
ing a Ph. D. degree varies considerably by field of 
specialization. For example, nearly 70 percent of 
the historians included in a recent survey had the 
Ph. D. degree, but only about 40 percent of the 
political scientists had attained the doctorate. 


Employment Outlook 


Employment in the social sciences is expected 
to increase moderately during the remainder of 
the 1950 decade and more substantially during the 
1960's, largely because of the anticipated increase 
in need for teachers in colleges and universities. 
(See statement on college and university teachers, 
page 63.) Some increase in employment is also 
expected in both government and industry, as a 
result of the growing reliance on the use of social 
science methods in solving the economic and social 
problems of industry and the Nation. In addition 
to personnel required for new positions, more than 
1,000 social scientists will be needed each year to 
replace those who die, retire, or leave for other 
employment. 

The supply of professional personnel in the so- 
cial sciences comes largely from students obtain- 
ing graduate degrees. 
ing June 1955, about 20,000 master’s degrees and 
5,000 Ph. D. degrees were awarded in the social 
science fields. (See table.) It is anticipated that 
during the next 10 years (1956-65), 3 times as 
many master’s and doctor’s degrees will be granted 
as in the earlier 5-year period. These estimates 
are based on the assumption that the proportion 
of social science degrees granted will remain the 
same as during recent years and that college en- 
rollments and graduations will continue to rise 
as rapidly as current forecasts suggest. 

Employment opportunities for new Ph. Ds 
were good in 1956 and will probably continue to 
be favorable in most social science fields during 
the remainder of the 1950 decade and the early 
1960's, despite the anticipated rise in the number 
of degrees granted in the social sciences. Econo- 
mists with the Ph. D. degree and those with all 


In the 5-year period end- ` 
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the Ph. D. requirements except the doctoral dis- 

sertation are expected to find exceptionally good ` 
employment opportunities and it is likely that 

those with only a master’s degree will also have 

good opportunities, provided they are well trained 

ina particular specialty and in statistical research 

methods. In the other social science fields, those 

with only master’s degrees may meet considerable 

competition for professional positions. 

College graduates with only a bachelor’s degree 
in the social sciences are likely to find opportuni- 
ties for professional employment increasingly 
limited. Many of these graduates will probably 
find work in related fields of business or public 
administration, social work, and high school 
teaching; a considerable number will enter fields 
of work unrelated to their field of study. How- 
ever, education in the social sciences has a basic ` 
value other than vocational training—that of 
helping individuals to meet their personal and 
social responsibilities in everyday living. 


Total number of graduate degrees conferred by higher educa- 
tional institutions in the social sciences, 1951-55 


Subject fleld Masters | Ph. D. 

degree degree 
All social sciences--.-1------- DA O 21, 161 | 4, 946 
Anthropology- -- 409 211 
Economics. 3, 812). 1, 183 


History. --- 6, 851 | 1, 608 
Political science 5, 227 954 
Sociology. 2, 519 778 
Social science, not elsewhere classified- -| 2, 843 212 


1 Includes international relations and public administration, 


Source: Compiled from U. 8, Office of Education, Annual Reports on 
Earned Degrees Conferred by Higher Educational Institutions. 


Earnings 


Starting salaries for social scientists employed 
as instructors ranged from $3,000 to $4,000 in large 
colleges and universities in 1956. Generally, posi- 
tions with the higher salaries required the Ph. D: 
degree, or completion of all requirements for this 
degree except the doctoral dissertation, and some 
experience—often obtained as a graduate teaching 
assistant. In a majority of colleges and universi- 
ties, salaries of professors were roughly double 
the instructor’s salary, and in a few cases consid- 
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erably more than double. (See statement on col- 
lege and university teachers.) 

In 1956, beginning salaries for social scientists 
entering the Federal Government in professional 
or administrative positions were $3,670 a year for 
inexperienced graduates with only the bachelor’s 
degree and $4,525 for those with the master’s de- 
gree or equivalent in education and qualifying ex- 
perience. All new candidates for such positions 
were expected to meet the requirements of the 
Federal Service Entrance examination. (See 
section on The Federal Government.) 

Entrance salaries for social scientists hired as 
business trainees in private industry are generally 
comparable with those offered other college gradu- 
ates for similar employment. Beginning salaries 
for men graduates with a major in economics and 
considerable training in business related subjects 
were around $350 a month in 1956, Starting sal- 
aries of social scientists entering the field of mar- 
ket research were somewhat lower. Salaries of 
social scientists entering nonprofit organizations 
were about $300 a month for research positions 
and slightly lower for administrative and oper- 
ating positions, particularly in the field of social 
welfare and recreation work. 

Women social scientists generally had sub- 
stantially lower starting rates than men in 1956, 

partly because they were more frequently em- 
ployed by nonprofit organizations or were em- 
ployed in nonprofessional jobs. Women social 
scientists, performing the same type of work as 
men, generally earn substantially less than men 
of comparable age, experience, and level of educa- 
tion. A 1952 survey of earnings of social scientists 
indicated that women Ph. D.’s earned on the aver- 
age about $1,000 less than men, even though they 
were an older, and presumably more experienced, 
group. 

Social scientists in fields which have a relatively 
high proportion of workers employed by the gov- 
ernment and private industry earn more, on the 
average, than those in specialties largely confined 
to college and university employment. The 1952 
survey of the earnings of social scientists indicated 
that median annual salaries of economists and po- 
litical scientists were $6,500 and $5,900, respective- 
ly, and those of historians, sociologists, and an- 
thropologists were $5,300 or less. Average sal- 

aries have risen since that date—perhaps as much 
as 10 percent by 1956. 
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In all fields, social scientists with the Ph. D, de- 
gree earned substantially more, on the average, 
than did those with the master’s degree, xs shown 
in the following tabulation of median annual sal- 
aries received in 1952. 


Mas Ph: D, 
Occupation degie degree 
Anthropolopistes- =e Soe $5,800 
Economists — 7,200 


Historians- 5,500. 
Political scientists- = 5,300 6,100: 
Sociologists. 4.100 5,800 


Salaries of social scientists employed by colleges 


and universities vary little by subject specialty;in 
1952, median salaries ranged from $5,000 for his- — 
torians to $5,500 for economists. Salaries in large 
institutions with many graduate stucdenis tend to 
be substantially higher, especially for professors,” a 
than salaries in smaller institutions. ts 
Many social scientists earn income in addition 
to their regular salaries. Summer teaching is the 
principal source of such income in all fields, būt 
consulting work is an important source of supple- 
mentary income for economists, politica! scientists, 
and sociologists. Income from royalties is a more 
common source of supplementary earnin:s for his- 
torians. Social scientists regularly employed by 
colleges and universities are the group most likely 
to have additional earnings. Comparatively few 
Federal Government employees have supplemen: 
tary income; when they do, their chief additional 


activity is teaching. 
Where To Go for More Information 


Additional information, particularly on em- 
ployment trends and outlook, is given in the fo- 
lowing publication: 


Employment Outlook in the Social Sciences, Bureat 

of Labor Statistics Bull. 1167, 1954, Superintendent i 

of Documents, Washington 25, D.C. Price 30 cents: K 
The results of a survey of the characteristics and 
earnings of social scientists are published in the 
following report: 


Personnel Resources in the Social Sciences and Hu 
manities, Bureau of Labor Statisties Bull. 1169, 1954 
Superintendent of Documents, Washington 25, D. 0. 
Price 70 cents. HA 
Additional information on educational require- i 
ments for economists and sociologists may be 
found in the following publications prepared by id 
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the Bureau of Labor Statistics for the Veterans 
Administration: 


Educational Requirements for Employment of Econ- 
omists, VA Pamphlet 7-84, 1955. Superintendent 
of Documents, Washington 25, D. C, Price 15 cents. 


Educational Requirements for Employment of Sociol- 
ogists, VA Pamphlet 7-8.8, 1955, Superintendent of 
Documents, Washington 25, D. ©, Price 15 cents. 


Information on the respective branches of social 
science may be obtained from the following pro- 
fessional organizations : 


American Anthropological Association, 
Logan Museum, Beloit College, Beloit, Wis. 


American Economic Association, 
Northwestern University, Evanston, TIl. 
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American Historical Association, 
Library of Congress Annex, Washington 25, D. C. 


American Political Science Association, 
1726 Massachusetts Ave. NW., Washington 6, D. C. 


American Sociological Society, New York University, 
Washington Square, New York 3, N. Y. 
Information on opportunities in related fields 
of work in the foreign service is given in: 
New Opportunities in the U. $. Foreign Service, U. S. 
Department of State Publication 6284, 1956. Superin- 
tendent of Documents, Washington 25, D. ©, Price 
15 cents. 3 
Information on how to find out about U. 8. 
Civil Service examinations in social science and 
related fields is given in section on The Federal 
Government. 


Anthropologists 
(D. O. T. 0-36.01) 


Nature of Work 


Anthropology, the study of man and his works, 
is the smallest of the social science fields. Prob- 
ably not more than a thousand persons, including 
archeologists, were professionally employed in this 
field in 1956. More than a fifth were women—a 
higher proportion than in any other social science 
field. 

Most anthropologists specialize in cultural or 
social anthropology—usually in either archeology 
or ethnology. Archeologists visit the places where 
earlier civilizations are buried and make excaya- 
tions to look for the remains of people and their 
homes, clothing, utensils, and ornaments. For 
example, archeologists working in Asia Minor are 
digging up the temples of the Hittites and have 
found whole libraries of hieroglyphics, which re- 
veal the history of a people once powerful enough 
to challenge the Egyptian Pharaohs but com- 
pletely forgotten until recent times. Archeologists 
working in the sands of New Mexico are salvaging 
the remnants of Indian village civilizations before 
they are destroyed by the tide of new highways 
under construction there. The reconstruction of 
Williamsburg, Va., illustrates the work of arche- 
ologists in reconstructing the life of colonial 
America. Ethnologists may spend long periods 
living among primitive tribes, under difficult con- 
ditions, so they can learn their ways of life at first 


hand. The ethnologist takes accurate, detailed, 
and complete notes describing the physical char- 
acteristics of the people, their social customs and 
material possessions, usually learning their lan- 
guage in the process. He also collects examples of 
their pottery, tools, weapons, and other articles. 

Few persons specialize in. physical anthro- 
pology. These anthropologists apply intensive 
training in human anatomy and biology to the 
study of human evolution and growth, and to the 
scientific measurement of the physical differences 
among the races of mankind. 

College teaching is the principal function of 
most anthropologists. However, research is the 
major work of nearly one-third of all anthro- 
pologists, including many in government agencies 
and nonprofit organizations, as well as a sub- 
stantial proportion of those employed in colleges 
and universities. A good many are employed in 
library and museum work, administration, or op- 
erational activities. A few are engaged primarily 
in consulting, writing, or other activities. 


Where Employed 


Most teachers of anthropology are’on the facul- 
ties of the small group of institutions (24 in 1955) 
conferring graduate degrees in anthropology. 
Anthropologists in other, types of work are em- 
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ployed in museums, libraries, areas under gov- 
ernment supervision—parks, monuments, trustee- 
ship territories and others—and frequently in 
foreign lands, at the sites of field explorations 

` financed by research organizations. (See chart 
29.) 


Training and Other Qualifications 


Persons with bachelor’s degrees in anthro- 
pology may occasionally qualify for teaching as- 
sistantships or for positions as field or research 
assistants, particularly in connection with arche- 
ological studies. However, it is increasingly dif- 
ficult for those without graduate training to ob- 
tain any but temporary positions in this field. 
The usual minimum entrance requirement for pro- 
fessional work in anthropology is a master’s degree 
and some experience in field work. New graduates 
with master’s degrees in anthropology may quali- 
fy for positions as instructors in colleges and uni- 
versities and for entrance positions in research 
and administration or library and museum work. 
Although it is occasionally possible to advance to 
higher level positions on the basis of experience, 
it is generally necessary to obtain the Ph. D. de- 
gree for better positions in all fields of employ- 
ment, 

Some training in physical anthropology and in 
archeology is necessary for all anthropologists. 
Trained anthropologists are also expected to ob- 
tain experience by doing basic research in the field. 
Undergraduate students may begin their field 
training by accompanying expeditions as laborers. 
They may gradually advance to supervisory posi- 
tions in charge of the digging or collection of ma- 
terial and may finally take charge of a portion of 
the work of the expedition. Most anthropologists 
prepare doctoral dissertations based on data col- 
lected in the course Of independent field research ; 
they are, therefore, experienced fieldworkers by 
the time they obtain the Ph. D. degree. 


Employment Outlook 


Employment gers were good in 1956 
for highly trained anthropologists in most fields 
of specialization, However, there appeared to be 
an oversupply of social anthropologists owing to 
the sharp decline during the early 1950’s in the 
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use of anthropologists as program officers and 
consultants in foreign aid programs. In most 
fields of anthropology, persons without the doc- 
torate faced very keen competition for profes- 
sional positions in 1956, since demand was limited 
largely to replacement needs. Those specializing 
in archeology had somewhat better em):joyment 


opportunities as a result of some new government 
projects involving the salvage of objects of arche- 


ological value that might be destroyed by ‘he pro- 
posed vast network of new highways. These 
salvage operations, financed partly by Federal 


funds and partly by State museums and universi- 
ties, also provided a considerable number of tem- 
porary summer jobs for students of anthropology 
and were expected to continue to do so for the 


remainder of the 1950's at least. 
Employment of anthropologists by col leves and 


universities is expected to rise slowly during the 
remainder of the 1950 decade and substantially 
during the 1960's (see statement on colleve teach- 
ers on p. 63). An average of 40 to 50 insiructors 
may be needed annually to meet the necis vesult- 
ing from expansion in college faculties aii the re- 
placement of faculty members who retire, die, or 
leave for other types of work. Employment of — 
anthropologists in other fields of work is likely 


limited 
exceed 20 


to remain fairly stable—with new hiri 
largely to replacements, which may noi 
a year. 

New graduates with Ph. D.’s in anthropology 
will probably have favorable employment oppor- 


tunities through the early 1960’s, at least (assum- i 


ing that the proportion of graduate students spe- 
cializing in this field does not become substan- — 
tially higher than in recent years). Graduates 


with only the master’s degree, however, are likely i 


to face persistent competition for professional po- 
sitions. Those with training in social psychology 
may find positions in related fields of work, espe- 
cially in personnel and industrial relations and in 


public opinion and market research. Others may 


find jobs in public administration and in nonprofit 
organizations and civic groups, which prefer per- 
sonnel with social science training as a general 
background. 

Information on Zarnings and Where To Go for 
More Information is given at the beginning of this 
chapter. 
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Economists 
(D. O. T. 0-36.11) 


Nature of Work 


Economics is the largest of the basie social 
-cience fields, with about 15,000 persons employed 
primarily as economists in 1956. In addition, 
nany other people not classified as economists were 
employed in work which required some training 
in economics. > 

Economists study the ways in which men make 
iheir living and the factors which determine their 
success or failure in satisfying their material 
needs, All economists must have a broad back- 
«round in economic theory; most specialize in one 
or more fields in which economic principles are 
applied. Some economists are concerned with such 
problems as the control of inflation, the prevention 
of depression, and farm, wage, tax, and tariff poli- 
cies. Some develop comprehensive theories to ex- 
plain the causes of employment and unemployment 
ox the ways in which international trade influences 
world economic conditions. Others are concerned 
with the collection and interpretation of data on 
a wide variety of economic problems. 

Economists are employed principally as teachers 
in colleges and universities, as professional work- 
ers on economic research projects in government 
agencies, and, to a lesser extent, in private industry 
and nonprofit, research organizations. (See chart 
29.) Those employed as college teachers not only 
guide students in learning the basic principles and 
methods of economics but frequently engage in 
writing, lecturing, or consulting activities. They 
do much of the basic research on fundamental 
problems in economic theory and formulate many 
of the new theories and ideas which directly or in- 


directly influence economic thought in industry — 


and government. 

Most government economists do research and ad- 
ministrative work, They may plan and carry out 
studies involving the collection of basic economic 
data and may use these data to analyze problems 
in such areas as the consequences of changes in 
technology, industrial organization, government 
policy, or the demand for and supply of goods or 
manpower. They write reports on their findings 
and may be called upon to present reports before 
policymaking bodies. The largest numbers of 
economists in the Federal Government are spe- 
Cialists in agricultural, business, international 
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An economist using statistical charfs to explain employment 
trends. 


trade and development, labor, and fiscal economics. 
In addition, many economists in the Federal 
Government are employed as statisticians, foreign 
affairs specialists, intelligence specialists, or as pro- 
fessional workers in other positions which require 
substantial training in economics. 

Economists employed by large business firms 
perform mainly administrative and research du- 
ties, They may concentrate on problems relating 
to domestic business conditions, markets and prices 
of company products, government policies affect- 
ing business, or international trade. Their main 
purpose is to provide management with informa- 
tion to be used in making decisions on problems 
such as the timing of new financing or the advis- 
ability of expanding the company’s business by 
adding new lines of merchandise or by opening 
branch plants in new areas. Some economists are 
self-employed and act as consultants, mainly to 
business firms, 


Where Employed 


About half the professional economists are 
employed by colleges and universities; approxi- 
mately a third work for government agencies— 
primarily Federal; a small but growing number 
are employed by private industry; and a few serve 
in research agencies and community organizations. 

Economists are found in nearly all university 
towns and cities. The largest number of econo- 


mists are in the Washington, D. C., area, where 
more than three-fourths of the economists in the 
Federal Government are located. Economists in 
private industry are usually employed in cities 
where the home offices of large corporations are 
located. The New York City and Chicago metro- 
politan areas have the largest concentration of 
economists in private. industry, as well as in non- 
profit research organizations, 


Training and Other Qualifications 


A bachelor’s degree with a major in economics 
is sufficient for many beginning research jobs in 
government and private industry, although per- 


sons employed in such jobs are not always re- — 


garded as professional economists. All economic 
research work requires a good background in the 
core subjects—economie theory, history, and meas- 
urement. Since beginners are usually concerned 
mainly with the collection and compilation of 
data, a thorough knowledge of statistical proce- 
dures is especially important. Those who have had 
several courses in mathematics and statistics 
usually haye better employment opportunities 
than those with only the minimum requirements 
in these subjects. It is possible to advance to more 
responsible research jobs involving considerable 
analysis or supervisory duties on the basis of ex- 
perience, but there is a trend toward requiring 
further academic training for advancement to 
high-level positions. — à 
` Young people with bachelor’s degrees in eco- 
nomics can usually qualify for the same types of 
jobs as most college graduates with a major in 
_ business administration, Industrial and business 
firms often hire graduates as management trainees, 
rotate them through various departments to ac- 
quaint them with company activities, and then 
assign them to positions where they are most 
needed or best fitted. Whether or not the employee 
is finally assigned a job which makes specifie use 
~ of his training in economies depends largely on 
the needs of the company. à 
‘The master’s degree is generally the minimum 
requirement for appointment to the position of 
college instructor, though graduate assistantships 
may be awarded to outstanding students working 
toward their master’s degree. Completion of all 
the requirements for the Ph. D., except the dis- 
sertationl, is necessary for appointment to the posi- 
tion of instructor in many large colleges and uni- 
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versities. In government or private industry, 
economists with the master’s degree can usually — 
qualify for research-related positions o? a some- 
what higher level than those open to |: :/ders of 
only the bachelor’s degree. 


The Ph. D. degree is necessary for attaining a) 
professorship in a high-ranking college or uni: 
versity and is an asset in obtaining man, ‘ypes of 
jobs, such as administrator or director of research 
projects in the government, a researe!: council, 


foundation, or business organization. 


Employment Outlook 

The job market for well-qualified economists 
is expected to continue to be very good throughout 
the rest of the 1950 decade. In 1956, the demand 
for economists was strong, and shortages of per- 
sonnel with experience or graduate work were-re- 
ported in some specialized fields, particiiarly in 
agricultural marketing economics and ¢1:::sporta- 
tion. The shortage of agricultural i:irketing | 
economists was largely the result of a pi onounced 
increase in demand, beginning in the 1.i:-1950°s, 
for personnel to do research in the varius State 
agricultural experiment stations. In adli ion, the 
slow but steady rise in the use of marking eco- | 
nomists in private industry continued. During 
the late 1950’s, a moderate rise in the demand for 
economists in the Federal Government wi! in pri- 


vate industry, coupled with a marked inc: 
the demand for economists to teach in col 


universities, is expected to create numerous em- 


ployment opportunities for economists wiih grad- 
uate training. Although inexperienced college 
graduates with only a bachelor’s degree in eco- 


“nomics will have few opportunities for employ- 
ment as professional economists, they will prob- ~ 


ably continue to be in demand as market research 
assistants and as administrative and management 
trainees in industry and government. ` 
Employment of economists will increase sub- 
stantially in the college teaching field during the - 
1960's (see statement on college teachers) and to 
a moderate extent in other fields, Colleges and 
universities may need as many as from 500 to 
600 new instructors annually to handle rapidly 
increasing college enrollments and to replace fac- 
ulty members who retire, die, or leave for other 
fields of work. Several hundred economists are 
also likely to be required annually to meet ex- — l 
pansion and replacement needs in industry, gov- E 
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ernment, and nonprofit organizations. Private 
i dustry is expected to employ a growing number 
©? economists, as businessmen become more ac- 
customed to relying on scientific methods of ana- 


g business trends, forecasting sales, and 


nning purchasing and production needs. _ 


ployment of economists in the Federal Gov- 


ernment is likely to increase somewhat, as the- 
importance of more extensive data collection and. 


analysis by government agencies is more widely 
recognized as a guide to policy planning in gov- 
ernment and industry. ` The demand for agricul- 
tural economists in the State agricultural 
experiment stations will continue to rise, if present 
plans for increased expenditures for research 
ander the Federal Research and Marketing Act 
of 1946 are carried out, ; 

Employment prospects for economists with the 
loctorate are expected to be very good—better 
‘han for other social scientists—through the early 
1060's, at least. Assuming the proportion of 
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graduate degrees granted in economics remains the 
same as in the post-World War II period, the 
number of new Ph. D.’s will probably be consid- 
erably less than the number of new college in- 
structors needed. Asa result, employment oppor- 
tunities for economists who have fulfilled: all 
requirements for the doctorate except the dis- 
sertation will also be very good. Although there 
may be considerable competition for professional 
positions among economists with lesser qualifica- 
tions—in view of the anticipated increase in their 
numbers—it is likely that most economists with 


~ graduate training will be able to find professional 


employment, especially if they have adequate 
training in statistics and mathematics. Those 
with only a bachelor’s degree are likely to continue 
to find relatively limited opportunities for pro- 
fessional employment as economists. : 

Information on Harnings and Where To Go for 
More Information is given at the beginning of this 
chapter. 


Historians 
(D. ©, T. 0-36.91) 


Nature of Work 


Historians study the records of the past and 
write books and articles describing and analyzing 
past events, institutions, and ideas. They may 
specialize in the history of a specific country or 
region or in a particular period “of time—ancient, 
medieval, or modern, Sometimes they study cer- 
tain phases of history, such as the economic and 
social life of a country or period; international, 
diplomatic, military, church, political or cultural 
history, or other specialized areas. Most his- 
torians specialize in United States history or in 
modern European history. Some historians, usu- 
ally called archivists, specialize in selecting, pre- 
serving, and making available documentary ma- 
terials of historical value. 

Most historians are employed as teachers in col- 
leges and universities, (See chart 29.) Small but 
increasing numbers are engaged in research and in 
archival, library, and museum work, mainly for 
government agencies but also for historical socie- 
ties, special libraries, and private industry. Fre- 
quently, college teachers also do historical re- 
search, writing, and lecturing, and are occasion- 
ally employed as consultants. Government his- 
torians do mainly original research, or adminis- 
_ trative work and writing in connection with re- 


search projects, They examine, analyze, and 
evaluate original source materials—letters, memo- 
randa; circulars, official records and reports, books, , 
pamphlets, and articles—and prepare reports and 
special studies. Historians in the Defense Depart- 
ment may prepare confidential studies based on 
classified materials or may prepare pamphlets and 
books for publication. Those engaged in museum 
or special library work may edit historical ma- 
terials, prepare exhibits, and do related work, 
Some are experts in such areas as the development 
of various types of transportation (trains, cars, 
aircraft) ; others are specialists in colonial furni- 
ture, art, architecture, costumes, or other objects of 
historical interest. 


Where Employed h 


Roughly 6,000 to 7,000 persons were employed 
as historians in 1956, exclusive of high school his- ' 
tory teachers, who are not usually classified as his- 
torians, although some have had considerable pro- 
fessional training. Approximately 80 percent of 
the historians were employed in colleges and uni- 
versities. About 10 percent were employed in 
Federal Government agencies, principally the Na- 
tional Archives and the Defense Department. | 
Small numbers were employed by other govern- 


“ment organizations (State, local, and interna- 
tional), by nonprofit foundations, research coun- 
cils, special libraries, museums, and by large 
corporations. 

Since history is taught in all institutions of 
higher education, historians are found in all col- 
lege communities, About half the historians and 
three-fourths of the archivists in the Federal Gov- 
ernment are employed in Washington, D.C. His- 
torians in other types of employment usually 
work in localities which haye museums or librar- 
ies with collections adequate for historical re- 
search. 


Training and Other Qualifications 


Graduate education is usually necessary to qual- 
ify as a historian. A survey of historians em- 
ployed in 1952 indicated that more than two- 
thirds had doctorates and nearly all the rest had 
master’s degrees. While a bachelor’s degree with 
a major in history is sufficient training for many 
beginning jobs in archival work and may some- 
times be accepted for beginning positions in Fed- 
eral, State, and local governments, persons in such 
jobs are not usually regarded as professional his- 
torians. A major in history in college undergrad- 

_ uate work is often recommended by employing 
agencies for jobs in international relations and 
journalism. 

Since beginning jobs open to college graduates 
with only a bachelor’s degree in history are likely 
to be concerned with the collection and preserva- 
tion of historical data, a knowledge of archival 
work is helpful. Graduate training or its equiva- 
‘Tent in experience is required for advancement to 
higher level positions. 

The master’s degree in history is the minimum 
requirement for appointment to the position of 
college instructor, but the Ph. D. degree is usually 
necessary for appointment in a large college and 
uniyersity.. The doctorate is indispensable for at- 
taining high-level college teaching, research, and 

administrative positions in the field of history. 
Most professional historians in the Federal Gov- 
ernment and in nonprofit organizations are re- 
quired to have the Ph. D, or the equivalent. 


Employment Outlook 


Employment opportunities for well-qualified 
historians were better in 1956 than at any time 
since the Korean conflict, primarily because of the 


OCCUPATIONAL OUTLOOK HANDBOOK 


© 


increased demand for college history teachers. 
The demand for historians in the Feder») Govern- 
ment also increased slightly in 1956, mainly in con- 
nection with research on defense-related historical 


studies and museum work. In general, the supply 
-of historians with the Ph. D. degree was » Jequate 
to meet the demand. Shortages were reported’ 
only in such exceedingly small and narvoy. ~pecial- 
ties as aeronautical history and muse work. | 
Historians with the master’s degree face! -onsid- 


erable competition for professional positions, and 
those with the bachelor’s degree had few, if any, 
opportunities for employment as historians. Gol- 
lege graduates who had majored in history were in 
moderate demand for high school teaching posi- 
tions and for administrative and management 
trainee jobs in government... They wer ) find- 
ing some employment opportunities as administra- 


tive assistants in nonprofit foundations, civic or- 
ganizations, and private industry, although such 
positions were often unrelated to thei: specifie 
training. 

Employment of historians in college (cs vhing is 
expected to increase moderately durin ‘he. re- 
mainder of the 1950 decade and more r»;»: iy dur, 
ing the 1960’s. (See statement on collese teach- 
ing.) An average of 500 new instru iors will 
probably be needed annually to teach new classes 
made necessary by expanding enrollments, and to 
replace those teachers who retire, die, or leave for 
other types of wark. Employment of historians 


outside the college teaching field is likely to rise 
very slowly, and will be affected by any change in 
congressional appropriations for Government 
agencies using this type of personnel. Probably 
fewer than 100 new historians will be required an- 
nually to fill all vacancies outside the college teach- 
ing field. 

Historians with the doctorate are expected to 
have favorable employment opportunities 
throughout the remainder of the 1950’s and the 
early 1960’s (assuming that the proportion of 
graduate students majoring in this field does not 
become greater than in recent years), Those with 
only the master’s degree in history will probably 
continue to encounter keen competition for profes- 
sional positions, and those with only the bachelor’s 
degree will find it increasingly difficult to advance 
to professional employment. 

Information on Harnings and Where To Go for 
More Information is given at the beginning of this 
chapter. 
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SOCIAL SCIENCES 


Political Scientists 
(D. O. T. 0-36.96) 


Nature of Work 


Political science is the study of government— 
what it is, what it does, and how and why. Politi- 
eal scientists are interested in government at every 
level—local, county, State, regional, national, and 
international. The greatest number of political 
scientists specialize in public administration; 
many specialize in American Government or inter- 
national relations, and smaller numbers specialize 
in fields such as public law, history of political 
ideas, political parties, and public opinion and area 
studies, 

College teaching is the principal function of 
political scientists. However, substantial numbers 
of political scientists are engaged in administra- 
‘ive or operational work, most frequently in the 
areas of personnel work, budget analysis, munici- 
pal or rural administration, Perhaps a tenth of 
political scientists specialize in research. 
‘These research workers may make surveys of gov- 
ernment agency operations to discover the amount 
and kind of work performed and may prepare 
analyses designed to show how well agency per- 
formance accomplishes the intended legislative 
purpose or what changes in legislation or adminis- 
trative management seem necessary. A few po- 
litical scientists specialize as consultants to college 
or municipal research bureaus, civic and taxpay- 
ers’ associations, and government agencies. Some 
political scientists serve as legislative aids to 
Congressmen. 

Political scientists probably numbered fewer 
than 10,000 persons in 1956. However, it is ex- 
ceedingly difficult. to estimate the number of per- 
sons in this profession, since only those teaching 
political science in colleges and universities can 
be clearly identified. The field of applied public 
administration, in which many political scientists 
specialize, is very broad and political scientists fre- 
quently do work similar to that done by persons 


with training in many other fields, including busi- | 


ness administration, accounting, law, and the other 
social sciences. 


Where Employed 


Approximately the same number of professional 
political scientists are employed by government 
agencies and. by institutions of higher learning. 


(See chart 29.) Fewer than 10 percent of politi- 
cal scientists are employed by all other types of 
employers including nonprofit organizations and 
private industry. 

Political science teachers are found in nearly 
every college community in the United States, 
since courses in political science and government 
are widely taught. Since most other political 
scientists are employed by government agencies, 
they are likely to be located in Washington, D. C., 
other large cities, or in State capitals. 


Training and Other Qualifications 


Graduate training is generally required for pro- 
fessional employment in the field of political 
science. A master’s degree in public administra- 
tion is generally considered suflicient for political 
scientists in government service or in nonprofit 
research and civic organizations concerned with 
problems of public administration. Completion of 
the requirements for the Ph. D. degree, except the 
doctoral dissertation, is the usual prerequisite for 
appointment to the position of college instructor, 
and the Ph. D. degree is generally required for 
advancement to the position of professor. 

College graduates with a bachelor’s degree in 
political science find this background sufficient 
for some entrance-level positions in government 
and in research organizations. A few find posi- 
tions which offer training in management or in- 
volve research into problems of governmertt ad- 
ministration. Persons in sueh work may adyance 
to high-level positions and achieve recognized 
professional status in the field of political science 
on the basis of experience. Most college grad- 
uates with a major in political science who enter 
government agencies or private organizations are 
employed as personnel assistants, budget analysts, 
or investigators, and in other administrative types 
of work which may also be open to persons with 
training in business administration, economics, aĉ- 
counting, and many other fields as well as political 
science. 

College graduates with a major in political 
science frequently continue their education either 


jn political science or in law, since political science 


is the most common undergraduate major of stu- 
dents planning a law career. More than 100 col- 
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Jeges and universities offer graduate training in 
public administration; a majority of these offer 
field training, frequently in the form of an intern- 
ship, which requires the student to perform an ad- 
ministrative assignment in a government organi- 
zation for a limited period. 


Employment Outlook 


The rising trend in the employment of political 
scientists is expected to continue in the late 1950's 
and throughout the 1960 decade. While most of 
the increase will be in the college teaching field, 
a moderate rise is also anticipated in State and 
local government employment. 

Employment opportunities for well-qualified 
political scientists were good in 1956, with special- 
ists in public administration and public finance 
most in demand. Rising employment of political 
seience teachers in colleges and universities pro- 
vided the bulk of the new job opportunities for 
those with the Ph. D. degree or its near equiva- 
lent. The need for better trained personnel in ad- 
ministrative positions in government agencies re- 
sulted in an increased demand for political scien- 
tists with a master’s degree in related fields of spe- 
cialization. Federal Government agencies con- 
cerned with defense activities and foreign affairs 
were recruiting political scientists with graduate 
training relating to the problems of certain major 
geographic areas; a good knowledge of the lan- 
guages used in the areas was also usually required. 
Some graduates with the master’s degree in politi- 
cal science, as well as a few well-qualified persons 
with the bachelor’s degree, were finding oppor- 
tunities in research or administrative work in non- 
profit agencies working on problems of public ad- 
ministration. A number of political scientists 
who met certification requirements entered high 
school teaching. 

Employment of political scientists in the col- 
lege teaching field is expected to rise slowly dur- 
ing the remainder of the 1950 decade and more 


4 


Nature of Work — 
* 

Sociologists study the many groups which men 
form—families, tribes, communities, nations, and 
a great variety of social, religious, professional, 
business, and other organizations. Sociologists 
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Sociologists 
(D. O. T. 0-36.31) 


rapidly during the 1960’s. (See statement on col- 
lege teachers on p. 63.) Employment will prob- * 
ably rise moderately in other fields. Colleges and 
universities may need an average 300 cf new in- 
structors annually to teach new classes and to res ~ 
place those leaving the college teaching ‘eld. A 
moderate rise in the employment ©! political 
scientists trained in public administration is an- 
ticipated as a result of the growing s on the 
value of specialized and technical training in 


many areas of government operation, pir icularly 

at State and local government levels. Several 
hundred political scientists, trained in various ~ 
phases of public administration, will be needed 
annually to meet’ expansion and replacement needs 

in government agencies. No substantial change is 
foreseen in the employment of political scientists 


in other types of work, 
New Ph. D.’s should find good employment op- 


portunities in college teaching during the late. 
1950s and throughout the early 1960's, .ssuming 
the same proportion of students major in political 
science as in recent years. Political scici:ists who 
have completed all requirements for the L'h. D. ex- 
cept the doctoral dissertation will also tind good” 
opportunities to enter college teachiie. Those gett 
with specialized training in publie adininistration —~ 
and public finance are likely to find good employ- ~ 


ment opportunities for professional worl in gov- 1 
ernment and civic agencies. Politica! scientists 
with master’s degrees in other specialties may face 
considerable competition for professional posi- 
tions and many will enter other fields of work, 
New graduates with only the bachelor’s degree will 
probably continue to find professional employment 
opportunities in the political science field severely 
limited. However, this background will be most 
helpful to those planning to continue their studies ~ 
in law, foreign affairs, journalism, and other re- 
lated fields. 

Information on Larnings and Where To Go for 
More Information is given at the beginning of 
this chapter . 


trace the origin and growth of these groups and — 
analyze their activities and the influence they have 
on their members. Some sociologists are primarily 
concerned with the characteristics of particular — 
kinds of social groups and institutions; others are - 
more interested in the ways in which individuals 


- affected by groups to which they belong. The 
ajor specialties in sociology are social organiza- 
tion—including social psychology—and applied 
sociology which includes human relations in in- 
dustry, penology and corrections, and regional and 
community planning. Other specialties are inter- 
group relations, family problems, social effects of 
rural and urban life, research methodology, popu- 
lation problems, and public opinion surveys. 

College teaching is the principal source of em- 
ployment for sociologists. However, research is 
the major function of a growing number of soci- 
ologists, including many in college and university 
research organizations as well as a high propor- 
tion of those in the Federal Government and in 
nonprofit research foundations. Some sociolo- 
ts are employed in administrative, management, 
or operational activities, and a few are engaged in 
consulting work. 

Sociological research involves the collection of 
data—often through personal interviews, the 
preparation of case studies, administration of tests, 
varrying out of statistical surveys, and writing of 
reports. Sociologists may make studies of indi- 
viduals, families, or communities in an attempt to 
discover the causes of social problems—such as 
crime, juvenile delinquency, alcoholism, poverty, 
and dependeney—the sources of family conflict, 
the normal pattern of family relations, or the dif- 
ferent patterns of living in communities of vary- 
ing types and-sizes. They may collect and compile 
data from official government sources and make 
statistical analyses to show the trends ir popula- 
tion growth and the extent of population move- 
ment in different parts of the country. Some soci- 
ologists are specialists in survey procedurės, in 
such fields as public opinion research, market re- 
search, and mass methods of communication and 
advertising—ineluding radio, television, news- 
papers, magazines, and circulars. Ae 

Sociologists in administrative work may super- 
vise research projects or the operation of welfare 
agencies, or marriage and family clinics. Those 
in operational work may be employed as coun- 
selors, recreation workers, case workers, or proba- 
tion and parole officers. Sociologists engaged in 
consulting work may give advice on such diverse 
problems as probation and parole procedures to be 
used in the treatment of delinquents, city plan- 
ning, or the most effective methods of advertising 
~ to promote public interest in particular products. 
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Perhaps 5,000 persons were professionally em- 
ployed as sociologists in 1956. In addition, many 
persons were employed in positions requiring some 
training in this field, including many in social, 
recreation, and public health work. It is exceed- 
ingly difficult to estimate exactly the numbers of 
professional sociologists. Many sociologists out- 
side the teaching field are classified under some 
other job title. In the Federal Government, for 
example, sociologists may be designated as social 
science analysts, public welfare research workers, 
analytical and survey statisticians, and intelli- 
gence research specialists. 


Where Employed 


Approximately three-fourths of the profes- 
sional sociologists were employed in colleges and 
universities in 1956. About one-eighth were in 
government agencies—Federal, State, local, and 
international. A few sociologists were employed 
in research councils and other nonprofit organiza- 
tions. Not more than 5 percent were employed in 
private industry or were self-employed. 

Sociology is taught in almost all institutions of 
higher learning. Many of these institutions have 
social science research organizations which do re- 
search on sociological problems. As a result, most 
sociologists are located in college communities. 


Training and Other Qualifications 


Undergraduate training in sociology is gener- 
ally regarded as preliminary to further study in 
this field or in social work or as preparation for 
meeting one’s personal and social responsibilities 
rather than as training for professional employ- 
ment. Nevertheless, a bachelor’s degree with a 
major in sociology is sufficient qualification for 
some types of jobs in the field of sociology. Per- 
sons with such training may be employed as inter- 
viewers, or as research assistants working under 
close supervision. Although it is occasionally 
possible to advance in such work solely on the basis 
of experience, graduate training is the usual pre- 
requisite for higher level positions, Sociolgists 
with bachelor’s degrees may also be employed as 
case workers, counselors, recreation workers, or 
administrative assistants in public and private 
welfare agencies. However, the best positions in 
welfare agencies are commonly reserved for per- 
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sons with specific training in social work. Those 
with sufficient training in statisties may obtain po- 
sitions as beginning statisticians. Those who 
meet local certification requirements may enter 
high school teaching. However, a substantial 
proportion of sociology majors with only a bach- 
elor’s degree enter occupations unrelated to their 
specialized training. 

The master’s degree in sociology is the usual 
minimum requirement for appointment to the po- 
sition of college instructor but, in many of the 
larger institutions, the completion of all require- 
ments for the Ph. D. degree except the doctoral 
dissertation is required. Outstanding graduate 
students may often qualify for teaching assistant- 
ships while completing their training for a higher 
degree. 

Sociologists with the master’s degree can gen- 
erally qualify for administrative positions and re- 
search-related jobs of somewhat higher level and 
less routine character than the positions open to 
those with only the bachelor’s degree. They may 
be given responsibility for conducting specific por- 
tions of a survey or preparing analyses and re- 
ports under the general direction of an experi- 
enced research worker. They are apt to have op- 
portunities for advancement to supervisory work 
in both public and private agencies. 

The Ph. D. degree is essential for attaining a 
‘professorship in a high ranking college or univer- 
sity and is commonly required for sociologists 
who direct major research projects, hold impor- 
tant administrative positions, or act as consultants 
in government: organizations, philanthropic or 
other welfare agencies, research foundations, mar- 
riage and family clinics, and business firms. 


Employment Outlook 


Employment opportunities for sociologists are 
expected to increase moderately during the last 
part of the 1950 decade and substantially during 
the early 1960’s. Most of the demand will con- 
tinue to be in college teaching; however, research 
is a growing field for sociologists, 

Sociologists with advanced graduate training 
had better employment opportunities in 1956 than 
at any time earlier in the decade, State univer- 
sities and agricultural experiment stations were 
actively recruiting rural sociologists for staff posi- 
tions involving research and extension work as 


well as teaching, owing to increased Federal ap- 
propriations for a rural development program, 
A few sociologists with advanced training i 

tistics and social psychology were findi 
ployment opportunities in private indi:siry in the 
area of market research, The supply of sociolo- 


gists with advanced training appeared to be suf- 
ficient, however, to meet the increased demand, 
Graduates with no training beyond the minimum 
required for the master’s degree faced keon compe- 
tition for professional positions as ociologists 
and many entered related fields such as social 
work, vocational rehabilitation, and recreation. 
Most sociologists with only a bachelor's degree 
entered fields of work unrelated to their major 
field of study. 

Throughout the 1960’s, expanding college en- 
rollments and other factors will increase the de- 
mand for sociologists, (See statement on college 
teaching.) Colleges and universities may need 
as many as 300 new sociology teachers each year, 
on the average, to meet expansion needs and to 
replace faculty members who resign, rotire, or 
die. The demand for sociologists trained in re- 


search methods, including advanced statistics, will 
probably continue to increase, although «lowly, ih 
the areas of rural sociology, population esearch, 
and market research. Some expansion is also ex- 
pected in connection with studies of acute social 


problems such as juvenile delinquency. broken 
homes, and the increasing proportion of old peo- 
ple in the population. 

The number of sociologists with the Ph. D. de- 
gree will probably rise somewhat more slowly 
than the demand through the early 1960's, at least 
(assuming graduations in this field follow the 
general trend of total graduations). As a result, 
employment opportunities for both Ph. D.’s and 
those who have completed all requirements for — 
the doctorate except the dissertation are expected 
to be good during this period. New graduates 
with only the master’s degree will probably con- 
tinue to face considerable competition for posi- 
tions as professional sociologists, Those with spe- 
cialized training in statistics and survey research 
methods and some training in population or rural 
problems or in social psychology are likely to 
have the best employment opportunities. 2 

Information on Zarnings and Where To Go fo 


More Information is given at the beginning of mss 


this chapter. 


OTHER PROFESSIONAL AND RELATED OCCUPATIONS 


Accountants 
(D. O. T. 0-01.) 


Nature of Work 


Accounting is the second largest field of profes- 
sional employment for men. In 1956, roughly 
350,000 accountants and auditors were engaged in 
professional accounting work, including some 
55,000 certified public accountants (CPA’s) who 
had passed rigorous examinations and met educa- 
tional and experience requirements prescribed by 
how in their State. Fewer than 10 percent of all 
accountants, and 2 percent of the CPA’s, were 
vomen, i 

\ccountants compile and analyze business rec- 
ovds and prepare financial reports, such as profit 
nd loss statements, balance sheets, cost studies, 
wd tax reports. The major fields of employment 
aro public, private, and government accounting. 
Public accountants provide their services on a fee 
basis to various business enterprises and the gen- 
ral public. Private accountants, often referred 
io as industrial or management accountants, han- 
‘le the financial records of a single business firm 
md work on a salary basis. Government account- 
ants work on the financial records of government 
agencies or of private business organizations and 
individuals whose dealings are subject to govern- 
ment regulation. Accountants in any field of em- 
ployment may specialize in such areas as auditing, 
tax work, cost accounting, budgeting and control, 
or systems and procedures. Public accountants, 
however, are most likely to specialize in auditing 
or tax accounting; private accountants, in man- 
agement or cost accounting. Many accountants in 
the Federal Government are employed as Internal 
Reyenue agents, investigators, and bank examin- 
ers, as well as in regular accounting positions. 


Where Employed 


The majority of accountants are employed. by 
private industry, with the greatest number. in 
manufacturing establishments. Perhaps a third 
of all accountants, including a substantial major- 
ity of the CP.A’s, are in public accounting. Fed- 


ny 


eral and State Governments employ nearly one- 
tenth of the total. 

Private accountants are found wherever large 
business or industrial establishments are located. 
Public accountants are mainly concentrated in 
major metropolitan centers, but the proportion in 
smaller communities is rising because growing 
numbers are going into business for themselves, 
and major national firms are continuing to open 
additional branch offices. 


Training and Other Qualifications 


Training in accounting is offered in a wide vari- 
ety of institutions, including 4-year colleges and 
universities, junior colleges, accounting and other 
private business schools, and correspondence 
schools. However, a bachelor’s degree with a 
major in accounting or a Closely related field is 
usually required for the better positions, particu- 
larly in public accounting. Four years of college ` 
education with 24 semester hours in accounting, 
or an equivalent combination of education and ex- 
perience, is required for junior professional posi- 
tions in the Federal Government. Practical ex- 
perience is of great value in qualifying for profes- 
sional accounting work. In 1956, more than 40 
colleges offered internship programs in coopera- 
tion with public accounting firms, and occasionally 
with large corporations, which enabled students 
to obtain several months of experience, thus im- 
proving their job opportunities. 

In nearly half the States, only those who are 
dicensed or registered may call themselves CPA’s 
or public accountants. Information on registra- 
tion and certification should be obtained directly 
from the State Board of Accountancy in the State 
where the student plans to practice, Most States 
require at least 2 years of public accounting ex- 
perience or the equivalent for the CPA license. 
Although some States have no specific educational 
requirement, the trend is toward requiring a 4- 
year college degree with a major in accounting. 
New York, New Jersey, and Florida require CPA 
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candidates to be college graduates and similar re- 
quirements are pending in several other States. 
All States use the CPA examination provided by 
the American Institute of Accountants. An in- 
creasingly large proportion of those passing the 
examination in recent years were college grad- 
uates. 

Inexperienced accountants usually begin with 
fairly routine work. Junior public accountants 
may be assigned to counting cash, verifying addi- 
tions, or performing other detailed work. They 
usually advance to semisenior positions in 2 or 3 
years and to senior positions within another 2 or 3 
years. Those able to deal with top executives in 
industry may eventually become supervisors, man- 
agers, or partners in larger firms. Many become 
independent practitioners. Beginners in private 
accounting may start as ledger or cost clerks, time- 
keepers, junior internal auditors, or, occasionally, 
as trainees for technical and executive positions. 
They may rise to chief plant accountant, chief cost 
accountant, senior internal auditor, or manager of 
internal auditing, depending on their specialty, 
and some become controllers, treasurers, and even 
corporation presidents. In the Federal Govern- 


Ment, new accountants are hired as trainees and 


_ are usually promoted in a year or less. Although 
advancement may be rapid for able accountants, 
particularly in public accounting, those with in- 
adequate training are likely to be assigned to rou- 
tine jobs with little opportunity for promotion. 


$ Employment Outlook 


A shortage of qualified accountants, especially 
for public accounting and cost work, was evident 
in 1956. The shortage, most marked in the Mid- 
west and Far West, was due both to a sharp drop 
in supply (the number of accounting graduates 
declined by nearly 50 percent between 1950 and 
1954) and to a rising demand for accountants t8 
assist management in controlling rapidly expand- 

-ing business operations. Employment opportun- 
ities for accountants in the Federal Government 
were also greatly increased because of major re- 
visions in accounting procedures. À 
» The demand for accountants is expected to con- 
tinue to be strong for the remainder of the decade 

and during the early 1960’s. As many as 10,000 
accountants may be needed annually during this 
period to replace those who die, retire, or transfer 
to other occupations, and at least half as many will 
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cording to local placement officials. In general, 


be needed each year to fill new positions, unless — 
there should be a major drop in the general level 


of business activity. Demand for collo°-trained 
accountants will rise faster than for les- broadly 
trained personnel, because of the incre: ing com- 
plexity of the accounting profession :1! because 


3 
bri 
more States are requiring CPA candiinics to be 
college graduates. If the proportion ot college ~ 
graduates majoring in accounting revming the 


same as in recent years, the numbers reviving des — 
grees in this subject field will rise or:dually— 
from about 8,000 in 1955 to nearly double that 
number by the midsixties. These oraduates are 
likely to have very good employment 


pportumis 


should also have good job prospects during this 
period. The greatest number of jobs will continue 
to be in major industrial centers, but tere will 
be many openings in small industrial conunnities: 

Over the long run, accounting employment is 


expected to expand because of severa] factors: © 


The greatly intensified emphasis on the <e of ac 
counting information for management vuidances 
the complex tax systems; the growth in «ize and 
number of publicly held business corpor: ions ag; 
countable to stockholders for their operations; 
and the increasing use of accounting services by 
small business organizations. Highly rained ac- 
countants will be in even greater demand ns cons 


sultants on management problems, such xs plan- 
ning of new systems and procedures for use with 
electronic data-processing equipment. 

Increasing numbers of women will be engaged 
in professional accounting, though most public 
accounting firms still hesitate to employ them— | 
because of tradition, objections from clients, or 
because women are considered unsuited for travel 
or factory assignments. However, those women 
who rank high among graduates with accounting 
majors and who secure the CPA certificate will, 
in time, undoubtedly break down many of these 
barriers. 


Earnings and Working Conditions 


Starting salaries for inexperienced professional 
personnel in New York City public accounting 
firms averaged about $55 a week in small firms 
and $60 in medium-size firms early in 1956, ac- 


satvies were higher in large firms throughout the 
country. Major OPA firms serving large business 
corporations were offering from $350 to $400 a 
month to college graduates with very good aca- 
denic records and attractive personalities; pri- 
vite business firms of comparable size paid some- 
what higher starting salaries. Salaries of senior 
personnel with 5 years’ experience were approxi- 
mately double the starting rate. Starting salaries 
tend to be higher in many localities, particularly 
in the Midwest and the Far West. A survey cov- 
cring 87 firms actively recruiting college men 
majoring in accounting, indicated an average 
monthly starting salary of $352 in 1956. 

The Federal Civil Service entrance salary in 
1956 was $3,670 for junior accountants and audi- 
iors, and $4,525 for those with slightly higher 
qualifications. Higher level jobs are usually filled 
Ly promotion from within. y 

Since most public accounting work is done in 
the offices of the firm’s clients, physical working 
conditions may vary from a modern office to an 
inconvenient, noisy factory. Public accounting 
work is seasonal and accountants usually work 
under great pressure during the busy season, from 
kute November to March, and may put in a sub- 
stantial amount of overtime. Working condi- 
tions for private and government accountants are 
generally the same as for most other office workers, 
including the standard 40-hour workweek. Audi- 
tors in private industry and government and staff 
members of large public accounting firms may be 
required to do considerable traveling. 
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Where To Go for More Information 


Information, particularly on CPA’s and on the 
aptitude and achievement tests now given in many 
high schools and colleges and by many public ac- 
counting firms, may be obtained from: 


American Institute of Accountants, 
270 Madison Ave., New York 16, N. Y. 


Further information on specialized fields of ac- 
counting may be obtained from the following 
organizations: 

National Association of Cost Accountants, 
505 Park Ave., New York 22, N. Y. 
Controllers Institute of America, 

2 Park Ave., New York 16, N. Y. 


The Institute of Internal Auditors, 
120 Wall St., New York.5, N. Y. 


Information on collegiate training in account- 
ing may be obtained from: 


The American Accounting Association, 
The College of Commerce and Administration, 
Ohio State University, Columbus 10, Ohio 


Additional information on employment trends 
and outlook in accounting is given in the following 
U.S. Department of Labor publications: 

Employment Outlook in Accounting, Bureau of Labor 
Statistics Bull, 1048, 1951. Superintendent of Docu- 
ments, Washington 25, D. C. Price 20 cents. 
Employment Opportunities for Women in: Profes- 
sional Accounting, Women’s Bureau Bull, 258, 1955. 
Superintendent of Documents, Washington, 25, D. O. 
Price 20 cents. 


Architects 


(D. O. T. 0-03.10) 


Nature of Work 


Architects plan and supervise the construction 
of buildings and other structures. Their goal is 
to design structures which are safe, useful, and 
pleasing to the eye. 

When an architect gets a commission for a 
building, the first thing he does is to confer witli 
the client to determine what his needs are. For 
example, if a school is to be built, the architect 
must consider, among other things, the size of 
the school district and how fast its population is 
growing; the need for a place to park school buses; 
„the entrances and exits needed in case of fire; the 
427675°—57——12 


amount of corridor and staircase space required so 
that: students can move quickly from one class to 
another; and the location, size, and equipment of 
the lunchroom. ; 
After studying all the requirements of a build- 
ing, the architect draws up preliminary plans, 
which are submitted to the client for his approval. 
Any alterations the client may suggest are incor- 
porated in the final design, which includes the 
ground and floor plans and vertical cross sections, 
as well as the exterior of the building. The design 
js then translated into working drawings, which 
show the exact dimensions of every part of the 
structure and where plumbing, heating, and other 
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equipment are to be placed. At this stage, con- 
sulting structural, mechanical, and heating engi- 
neers are called in (except on small jobs where the 
plumbing and heating contractors provide all the 
engineering services needed). The engineers’ me- 
chanical drawings are then coordinated with the 
architect’s working drawings, and specifications 
are prepared listing the materials to be used in 
construction, the equipment, and, in some cases, 
the furnishings to be installed. 

The building is now “off the board,” but the ar- 
chitect’s responsibility is by no means over. He 
prepares a list of the building contractors to be 
invited to bid and receives their sealed bids. He 
assists the client in deciding which bid to accept 
and in drawing up the contract between client 
and contractor, The architect also acts as the 
client’s representative in relation to the contractor, 
making sure that the design is not altered and that 
the materials specified in the contract are used in 
the construction. If problems arise, he may act 
as arbitrator between client and contractor. 

The typical architect is, or expects to be, in prac- 
tice for himself, either alone or with a partner and 
a few assistants. 

“However, large-scale projects, such as the Em- 
pire State Building or Radio City, obviously can- 
not be undertaken by small firms. The increased 
volume of complex structures, including public 
buildings, in recent years, has led to the establish- 
ment of more large firms, which can be expected to 
carry out an even higher proportion of all archi- 
tectural commissions in the future. 

As a rule, architects handle a wide variety of 
projects and do not confine their practice to a par- 
ticular kind of building. 

Moreover, there is relatively little specialization 
of work along functional lines even within the 
larger firms. Where there is specialization, it is 
usually in design, administration, specification 
writing, and construction supervision. In some 
middle-size firms and in most large ones, there is 
more design work than the principals can do them- 
selves, and one or more men are employed as de- 
signers. The writing of specifications is another 
well recognized specialty; some architects even 
confine their practice to this work, hiring them- 
selves out on a free-lance basis. The architect, or 
a member of his staff, makes several inspection 
trips a week to the project under construction. On 

larger projects, there is also a full-time resident 
inspector who reports to the architect. Most em- 
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ployees in architectural firms, however, are en- 


gaged on the working drawings of the various 
projects, the scope of their activity and the degree 
of their responsibility depending on their ability 
and experience. 


Where Employed 


As of July 1956, there were 22,534 registered 
architects. In addition, more than 5.000 people 


who had not received a license were working as 
architects, 

According to the 1950 Census, only 4 percent of 
all employed architects were women. An even 
smaller proportion (less than 1 percent) of all the 
registered architects that year were women, One 
of the reasons that more women do not become 
architects is that the normal path of progress is to 
enter one’s own practice, and women are likely to 
encounter special obstacles in independen: practice, 

About half of all architects are sel{-e:nployed, 
as individuals or members of a firm of architects. 


Most of the others are employees of architectural 


firms. Some architects work for engine»: 
ers, real-estate firms, and other busii.-ses with’ 
large construction programs, Another small 
group isemployed by various governmeni »gencies. 7 
A few are full-time teachers in schools of 
architecture. 

Members of the profession are found in all parts 
of the country, mainly in metropolitan areas. In 
1955, more than half of the registered architects 


were in the following seven States: California, 
Illinois, New Jersey, New York, Ohio, Pennsyl- 
vania, and Texas. New York leads all other States 
in the number of registered architects with 14 per- 
cent of the total. 


Training and Other Qualifications 


A license is required in all States, the District’ 


of Columbia, Puerto Rico, Hawaii, and Alaska 
for the practice of architecture, where safety of 
life, health, and property is involved. Require- 


ments for admission to the licensing examination - 


vary among States, but generally include gradua- 
tion from a recognized professional school fol- 
lowed by 3 years of experience. (Most States 


accept a long period of experience as a substitute 


for graduation from an architectural school.) 
To be accredited as a recognized professional 


school, a school of architecture must offer at least 


s build- > 
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a “5-year course, usually leading to the bachelor 
of architecture degree. The great majority of 
schools of architecture admit qualified high school 
evn duates, but some require 1 or 2 years of prepro- 
fessional education in a college or university. 
intrance requirements vary from one school to 
another, generally conforming to the standards set 
for the liberal arts college with which the school 
ov department of architecture is affiliated. Prac- 
tically all architectural schools emphasize a 


knowledge of high school mathematics as a condi- — 


tion for entrance, however. Training or facility 
in both freehand drawing and drafting are im- 
portant tools for an architect, though not a re- 
quirement for entering a course in architecture. 

Although a typical curriculum in architecture 
includes some general subjects—usually English, 
a physical science, a social science, and some elec- 
vives—the larger part of the student’s time is de- 

oted to professional and technical subjects, in- 

luding the history of architecture, graphic pres- 

tation, building materials and structure, archi- 
‘ectnval design, specification writing, working 
dvawings, and professional practice. 

Success in architecture requires an unusual com- 
bination of abilities—not only the capacity to mas- 
ier technical complexities but also a gift for ar- 
tistic creation and a flair for business and for 
human relations. It is often recommended that, 
to gage his interests and potentialities, a young 
person should, if possible, spend some time iñ an 
architect’s office before entering architectural 
school. Architectural students are also encour- 
aged to work in architects’ offices or for building 
contractors during summer vacations. Summer 
work in an architect’s office gives the student some 
knowledge of practical problems and an advan- 
tage over the inexperienced graduate when he 
looks for his first regular job. 

Usually, the new graduate begins as a junior 
draftsman, entrusted only with display drawings 
or minor construction or equipment details in 
the working drawings. As his proficiency in- 
creases, he is entrusted with more complex work. 
After 3 years, he usually graduates to a chief or 
senior draftsmanship, with responsibility for all 
the major details of a set of working drawings. 
If he continues to work for an architectural firm, 
he will probably progress to a job captaincy, with 
responsibility for a full set of working drawings 
and the supervision of other draftsmen. A job 
captain may also draw up the preliminary plans 
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for a structure. Some men who remain employees 
in architectural firms become designers rather 
than job captains, whereas others branch off into 
specification writing. An employee who is par- 
ticularly valued by his firm may be designated an 
associate, and may receive a share of the profits 
as well as his salary. As noted above, however, 
the architect’s usual goal is to enter his own prac- 
tice and about half achieve this goal. 


Employment Outlook 


With construction activity at a high level, the 
employment situation for architects was very good 
in 1956, and the outlook for the next decade was 
considered favorable. 

Most architects work on nonresidential projects, 
such as office buildings, stores, schools, hospitals, 
clubs, theaters, and government buildings. The 
demand for architects’ services depends primarily 
on the volume of such construction, although the 
increasing complexity of modern buildings and 
homeowners’ new awareness of the value of archi- 
tects’ services have meant their somewhat greater 
utilization in construction. Nonresidential con- 
struction, at record levels in 1955 and 1956, is 
expected to increase much more in the future. 
The volume of such construction may, by 1965, 
be more than 50 percent greater and, by 1975, more 
than 100 percent greater than in 1955, Resi- 
dential construction, which also employs some 
architects, is likewise expected to double over the 
next 20 years. ‘Thus, the demand for architectural 
services will continue to expand substantially. 

These predictions represent the general trends 
anticipated in the construction industry and the 
architectural profession over the long run. Inthe 
past, long-run trends in the construction industry 
were interrupted by marked ups and downs. Dur- 
ing periods of sharp decline in construction activ- 
ity, there was serious unemployment among archi- 
tects and many of them were forced out of the pro- 
fession. Since World War II, however, the pol- 
icies of the Federal Government have played a 
major role in determining the volume of construc- 
tion, and it is expected that, in the future, the in- 
dustry and the profession will be more stable than 
they were before the war. 

Besides positions created by the expected in- 
crease in demand for architectural services, sev- 
eral hundred openings are likely to arise yearly 
owing to deaths and retirements. The numbers 


na. Sb 


of new architectural school graduates available to 
fill these vacancies and new positions will rise in 
the late 1950’s and the 1960's, assuming that grad- 
uations in this field follow the trend anticipated in 
college graduations as a whole. These new grad- 
uates are likely to have good employment oppor- 
tunities through the early 1960's. 

The outlook for women architects is much more 
uncertain than for men. In 1956, a woman who 


was a good draftsman could readily obtain em- ._ 


_ ployment, and this situation was expected to con- 
tinue, but chances of advancement are limited for 
most women architects. Few women achieve an 
associateship or establish themselves in private 
practice, although there are and have been some 
outstanding women architects. i 


Earnings and Working Conditions 


The range of salaries for new graduates of rec- 
ognized architectural schools was wide in 1956, the 
amount paid depending on prevailing wages in the 
particular area, the ability of the candidate as 
shown by his drawings, and the firm’s reputation 
and ability to pay. New graduates who had 
worked during the summer while attending archi- 
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tectural school (most students have been able to 


obtain summer jobs in recent years) cor 
starting rate on their first regular job of 
to $90 a week in 1956, based on reports from a few 
selected employers. Draftsmen with > or more 
years’ experience had salaries ranging up to $150 


ianded a 


a week; job captains, specification writers, and 
other senior employees earned up to $200 « week, 
Some architects in private practice curn a good 
deal more than high-paid salaried ens loyees of 
architectural firms. But the range of incomes is 
very wide. In 1950, for example, some independ- 
ent architects earned less than $3,000 n year while 
others had professional incomes of $25,000 or 
more. Undoubtedly some of those with low in- 
comes had not been long in private practice. The 
young architect who starts his own office often goes 
through a period when his expenses are greater 
than his income. The need for a financial reserve 
in the initial period of practice and the wide range 
of earnings arë characteristics of all sel f-cmployed 


professional groups. 


Where To Go for More Information 


American Institute of Architects, 
1735 New York Ave, NW., Washington 6, D. O. 


Commercial Artists 


(D. O. T. 0-44.) 


Nature of Work 


Commercial artists design and draw illustra- 
tions for advertisements, books, magazines, post- 
ers, displays, ‘and television commercials. In ad- 
dition, they may retouch photographie prints, 

. prepare charts and maps, draw movie cartoons, do 
freehand and mechanical lettering, design labels 
for containers, and sketch and color greeting cards. 
In contrast to painters and others engaged in the 
fine arts who have a free choice of subject matter 
and method of presentation, the commercial artist 
does work to fit the requirements of a specific client 
or employer. Of the approximately 80,000 artists 
and art teachers employed in 1950, it is estimated 
that the majority were commercial artists. : 

Commercial art work requires skills ranging 
from creative planning, designing, and drawing to 
relatively mechanical operations. Many artists 

` specialize in a particular technique or type of 
commercial art. Among the most important 


p 


specialists are layout men who choose and arrange 7 


from $60 — 


the positions of pictures and lettering so as to | 


attract the eye; illustrators who are primarily con= 
cerned with making the sketches and drawings} 
and letterers who design and execute the appro- 
priate lettering, either freehand or with the use of 
mechanical aids. 


Where Employed 


The largest employers of commercial artists are 
advertising agencies, commercial art studios, print- 
ing and publishing companies, television and mo- 
tion picture studios, and department stores. A 
number work for Federal Government agencies, 
principally the Departments of the Army, Navy, 


and Air Force. Others fill positions in sign shops, 


mail-order houses, calendar and greeting card come: 
panies, and a variety of other business establish- 
ments, A few commercial artists teach in art 
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Commercial artist preparing copy for newspaper ad. 


schools. Many are free-lance artists who work in- 

(dependently on specific assignments and generally 
sell their services to several different employers. 
“ome commercial artists who hold salaried posi- 
‘ions also do free-lance work. 

Most commercial artists are employed in big 
cities, such as New York, Chicago, Philadelphia, 
Los Angeles, and Detroit where the largest users 
of commercial art are located. 


Training and Other Qualifications 


Artistic ability is the most important qualifi- 
cation needed to become a commercial artist. In 
addition, a considerable amount of training in the 
techniques of commercial art is required. This 
may be obtained in art schools, in commercial art 
courses offered by public vocational high schools, 
and through practical experience on the job. 
Training in the fine arts is not generally consid- 
ered appropriate preparation for employment as 
a commercial artist. 

The most widely accepted training for commer- 
cial artists is that given in art schools or institutes 
which specialize in teaching commercial and ap- 
plied art, To enter art school, a high school 
education is usually, but not always, required. 
Some schools admit only those applicants who 
demonstrate talent by submitting acceptable work 
samples. The course of study generally takes 2 
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or 3 years and a certificate is awarded on gradua- 
tion. However, a growing number of art schools, 
particularly those connected with universities, re- 
quire 4 years of study and confer a bachelor’s 
degree—commonly the bachelor of fine arts 
(B. F. A.) degree. In these schools, commercial 
art instruction is supplemented by cultural sub- 
jects such as English and history. 

The first year in art school may be devoted to 
the study of such fundamentals as. perspective, 
design, color harmony, composition, and use of - 
crayon, pencil, pen and ink, and other artistic 
mediums, Subsequent study generally includes 
drawing from life, advertising layout, lettering, 
typography, illustration, and highly. specialized 
courses in the student’s particular field of interest. 

Good drawing technique, creative imagination, 
and artistic judgment concerning the harmony of 


- color and line are basic requirements for a success- 


ful career in commercial art. The various spe- 
cialties, however, differ in some of the specific 
abilities required. For example, letterers and 
retouchers must be able to do precise and detailed 
work requiring excellent coordination, whereas 
the qualifications most needed by illustrators, are 
that they be highly imaginative and able to draw 
well, For commercial artists engaged in free- 
lance work, the ability to sell both ideas and fin- 
ished work to employers or clients is very 
important. 

Beginning commercial artists need on-the-job 
training before they are judged to be qualified for 
more than yery routine jobs. These artists are 
generally assigned to work such as erasing 
smudges from art work, filling in colors-on ex- 
perienced artists’ drawings, and doing pasteup 
work (using scissors and a pot of paste to assemble 
the components of an advertisement or other art 
work). In this field, advancement is based largely 
on the individual’s artistic talent arid creative abil- 
ity. Those with the necessary qualities can become 
layout men, letterers, illustrators, or other spe- 
cialists. After a few years of experience, some 
commercial artists leave salaried employment for 
free-lance work, 


Employment Outlook 


Talented young artists who were trained at 
good schools found employment opportunities very 
favorable in late 1956. Less well-trained begin- 


ners who could demonstrate talent were, as a rule, 
able to obtain employment readily. As in the 
past, many young people who lacked sufficient tal- 
ent or training were seeking to enter the field, and 
these faced keen competition. Commercial artists 
with specialized skills—particularly in lettering, 
layout, pasteup, and typography—were in greater 
demand than those with only general training. 
However, employment opportunities for begin- 
ning illustrators were limited since, in this spe- 
cialty, experienced free-lance artists are used 
extensively, 

In the late 1950’s and early 1960’s, employment 
and advancement opportunities are expected to 
continue to be good for talented and well-trained 
entrants. Some young people with only average 
ability will also probably be able to enter the field, 
but they will have very limited chances for ad- 
vancement. A number of new job openings will 
arise as a result of the anticipated expansion of 
the field. ` In addition, young commercial artists 
will be needed to replace those who die, retire, or 
transfer to other types of work. Most oppor- 
tunities for employment will continue to be in the 
large cities which serve as the commercial art 
centers of the country. 

A gradual increase in employment of commer- 
cial artists is expected over the long run. The 
upward trend in business expenditures for all 
kinds of visual advertising will be reflected in a 
growing demand for commercial artists; the tele- 
vision industry and packaging design are expected 
to offer expanding areas of employment; and 
other forms of art such as poster and window dis- 
plays, greeting cards, calendars, and movie car- 
toons will also probably employ an increasing 
number of artists. In addition, the growing field 
of industrial design is expected to need more art- 
ists who are qualified to work with engineering 
coneepts. On the other hand, greater use of 
photography may continue to affect adversely the 
demand for illustrators, although those with con- 
temporary styles may still do well as magazine 
fiction illustrators. It should also be borne in 
mind that a major economic recession would de- 
crease overall employment opportunities by re- 
ducing advertising budgets. 

Women with exceptional artistic talent will con- 
tinue to find employment in all aspects of commer- 
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cial art work, but opportunities will probably 


remain limited for most women commercial art- 
ists. Work as fashion illustrators in de partment 
stores is the major source of employment open to 
women artists. However, some do free-lance 
work, and others hold positions with printing and 
publishing houses, greeting card companies, ad- 
vertising agencies, commercial art studios, and 
government agencies. 
Earnings and Working Conditions 
Inexperienced commercial artists earned, on the 

average, between $40 and $60 a week in 1956 al- 
though some started at higher salaries. The 
amount earned yaries with the beginner's talent as 
revealed by his portfolio of samples, his training, 
the particular job, the type of firm, and geo- 
graphic location. After a few years of experience, 
qualified artists may expect to earn about $100 a 
week, Art directors, designers, execiiives, well- 
known free-lance illustrators, and others in top 
positions generally have much higher carnings. 
_A 1955 survey (made by Art Direction maga- 
zine) of 2,500 art directors and other commercial 
artists in top positions showed that about 75 pers, 
cent earned between $5,000 and $15,000 »unually. 
More than 20 percent made $15,000 or more an- 
nually, and fewer than 5 percent earned less than 
$5,000 a year. Earnings were higher in New 
York City than in any of the other 20 cities in- 
cluded in the survey; the median (average) salary 


was between $15,000 and $20,000 yearly in New 
York. In Chicago, Cleveland, Detroit, Los An- 
geles, Miami, Minneapolis, and Philadelphia, the 
median salaries were between $10,000 and $15,000 
annually. Nearly 1 out of every 3 salaried persons 
surveyed also did free-lance work. 

Salaried commercial artists generally work 35 
to 40 hours a week, but sometimes must work long 
hours under a considerable amount of pressure in 
order to meet deadlines. Free-lance artists us- 
ually have irregular working hours. : 


Where To Go for More Information 


Information on schools, employment trends, and | 


earnings is available from: 


National Society of Art Directors, 
115 East 40th St., New York, N. Y. 
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Dietitians* 


(D. O. T. 0-39.93) 


Nature of Work 


Dietitians plan adequate diets and menus to help 
people maintain or recover good health. They 
may also help educate people regarding good food 
habits, 

Administrative dietitians administer and direct 
food service programs for large public and pri- 
vate institutions. They arrange for the purchase 
of food and supplies and supervise the mainte- 
nance of sanitary conditions in kitchens and pan- 
They are also responsible for the selection 
id training of employees who work with food. 
They may help the director of a dietetic depart- 
ment formulate departmental policy, coordinate 
‘etary service with activities of other depart- 
‘sents, and assist with the management of the 
budgets 
Therapeutic dietitians are directly responsible 
- nutritional service to patients. They confer 
i doctors and nurses about the patients’ nutri- 
‘ional problems, visit patients to explain their 
individual food needs, and help them maintain 
‘iets prescribed by the physician. Therapeutic 
dietitians may work in hospital clinics for out- 
patients—often with the title of clinic dietitian. 
in the clinics, they discuss diet problems with in- 
dividual patients or with groups of patients, such 
as diabetics, to help them follow physicians’ orders. 
They may also demonstrate how food is prepared. 


Some dietitians continue their training in grad- ` 


uate classes and become public health nutritionists. 
The work of the public health nutritionist is prin- 
cipally that of technical consultation and in-serv- 
ice education for health, welfare, and education 
personnel who come into direct contact with the 
public. A State public health nutritionist, for 
example, may visit State hospitals and sanato- 
riums throughout the State and consult with the 
personnel in charge of food service on the ade- 
quacy of the inmates’ diets, sanitation practices, 
and kitchen layouts. They may hold community 
conferences with members of various local health 
units to improve public understanding of the nu- 
tritional use of food. They may speak or- advise 
on nutrition at meetings of such groups as dentists, 
nurses, health officers, and camp leaders. They 


*Prepared by the Women’s Bureau, U. 8. Department of Labor. 


The hospital dietitian is responsible for planning nutritional 
and attractive meals for patients of all ages. 


may work for the prevention of dietary deficiency 
diseases in a region or determine the extent of 
malnutrition in a community. 


Where Employed 


More than 22,000 persons were employed as 
dietitians and nutritionists in 1950, according to 
the census. All but a small percent of them were 
women. 

The largest number, of dietitians work in hos- 
pitals. The American Hospital Association re- 
ported oyer 9,700 dietitians employed in hospitals 
in 1955. Nearly 9 percent of them were working 


_part time. General and special hospitals (except 


psychiatric and tuberculosis) employed 8,600 
dietitians; psychiatric hospitals, 700; and tuber- 
culosis hospitals, 400. 

Many dietitians work in institutions for the 
aged, in correctional institutions, and summer 
camps for children. Some supervise school-lunch 
programs or food service in schools, on trans- 
portation lines, or in commercial and industrial 
establishments, Others work as consultants for 
Federal, State, and local governments to assist 
less experienced personnel with problems of ad- 


ministration and operation of food service pro- 
grams. A few are self-employed and work as 
consultants, serving private patients in conjunc- 
tion with a physician or group of physicians. 

Most public health nutritionists work for Fed- 
eral, State, and local health departments. Over 
400 Anite health nutritionists were employed in 
1955. Approximately 275 of these were in State 
and local health agencies and the remainder were 
in the Federal Government and voluntary health 
and welfare agencies. A few are employed abroad 
as advisors to foreign governments. 3 


Training, Other Qualifications, and Advancement 


To qualify as a professionally trained dietitian, 
it is necessary to complete a 4-year course in the 
home economics department of an accredited col- 
lege or university and obtain a bachelor’s degree. 
The course must include a specialty in foods and 
nutrition with related courses in the physical and 
social sciences, such as chemistry, psychology, and 
sociology. Those who expect to become adminis- 
trative dietitians should also take courses in insti- 
tutional management. 

‘After obtaining a bachelor’s degree, many 
graduates spend a year as dietetic interns in 1 of 
the 65 hospitals or training centers approved by 
the American Dietetic Association. The intern is 
usually provided room, board, and professional 
laundry without cost, and may also receive a small 
monetary stipend. United States Government 
hospitals pay $2,000 for the year of internship, 
but the intern reimburses the Government for 
room and board. Completion of an approved 
internship is accepted by many employers as evi- 
dence of-adequate training, and preference is given 
job applicants who have this training. Com- 
pletion of an internship or 3 years of experience, 


1 year of which has been supervised by a member » 


of the Association, makes a dietitian eligible for 
membership in the American Dietetic Association. 

Dietitians planning to become public health nu- 
tritionists take graduate courses in public health 
nutrition in 1 of about 15 colleges or universities 
offering such advanced training. These courses 
lead to the degree of Master of Science with a 
major in nutri lon. 

Some junior colleges or vocational schools offer 
2 to 3 years of training in dietetics. 
ing, however, does not qualify persons for profes- 
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This train- 


sional-status jobs. Such individuals may be em- 


ployed as dietetic aids or sandwich giri: or may 
have charge of the oe Service in some small 
institutions. 

Good advancement opportunities exis: 
experienced dietitian and nutritionist. After a 
few years’ experience in a small et 1| oF aS am 
assistant on the staff of a larger ins tution, a 
dietitian may be promoted to a chie! dietitians 
job. Nutritionists may advance to such posts as 
nutrition consultant or director of nutrition serv- 
ices in a State or local public health department 
or voluntary health and welfare ory:nization. 
Dietitians who prefer to work in the educational 
field and who meet the requirements, may find 
good opportunities as home economics teachers in 
high schools and colleges, or schools of nursing, | 
(See index for reference to statements on home 
economists and on secondary school and college 
teachers in this Handbook.) 

Employment Outlook 

The supply of qualified dietitians .1| public 
health nutritionists has not kept up wit! the de- 
mand, the shortages being most markod in the 
East and Midwest. Not enough quali!::' persons 
are entering the profession to provide replace- 
ments for those who leave and to fill new positions 
resulting from expansion in employn::! in the 
food service and nutrition fields. Iu the 5-year 


period from 1950 to 1955, an average of 1,000 new 
positions were created annually in hospitals. 


trained dietitians who became ayailable cach year. 
In 1955-56, only 674 dietetic interns were in train- 
ing; 173 internships remained unfilled. 

The shortage of trained dietitians and nutri- 
tionists is expected to continue well into the 1960's. 
The expansion of hospital programs, school-lunch 


programs, and programs in expanding facilities 1 


for the aged point to an increasing need for fully 
trained dietitians. 


Earnings and Working Conditions 


Salaries offered in mid-1955 ranged from $3,420 


- to $4,560 yearly for inexperienced staff dietitians — 


who had completed their internships, and from 
$3,540 to $5,520 for dietitians with 4 to 5 years of 
experience, according to the placement service of 
the American Dietetic Association. 


tor the 


This se 
` increase alone exceeded the number of newly 
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in 1955, dietitians in very large nonfederal hos- 
pills were reported to receive as much as $10,000 
a vear. In 1956, beginners in Federal hospitals 
revvived an annual salary of $3,670: Qualified 
persons with 1 year of experience could receive a 
starting annual salary of $4,525. Annual salaries 
for dietitians in the Federal service range up to 
$7,465, 

\ survey of hospital personnel, made by the 
Bureau of Labor Statistics, showed that in 14 met- 
ropolitan areas surveyed in 1956 and 1957, average 
weekly salaries of hospital dietitians ranged from 
$08.50 in Atlanta to $84.50 in Chicago. Most of 
these dietitians worked an average of 40 hours per 
week. The average straight-time weekly earnings 
and hours of hospital dietitians in the survey areas 
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Weekly average 


City Hours Rarnings 
Philddelphiaes or esac rsa spat 40. 5 69. 50 
Portland (Oreg.)__ 40. 0 79. 00 
San Francisco—Oaklan 40, 0 81. 00 
Bt ORs es S thet Rene DAL Ste 40,5 73. 50 


Where To Go for More Information 


The U. S. Civil Service Commission, Washing- 
ton 25, D. C., has information on the requirements 
for dietetic interns and dietitians in Federal Gov- 
ernment hospitals, (See also chapter on Govern- 
ment Occupations. Refer to index for page 


numbers.) 


Further information on employment opportu- 
nities is contained in the following publication: 


The Outlook for Women in Dietetics, Bulletin No. 


fo : 
low: 284-1, U. S. Department of Labor, Women’s Bureau, 
7. Weekly average available from the Superintendent of Documents, | 
City Picur Earnings U. S. Government Printing Office, Washington 25, 
$68. 50 D. ©. Price 25 cents. 
TORBO A list of accredited colleges, universities, and 
72. 00 pieg ? ) 
70.00 internship centers, and information on scholar- 
84.50. ships and employment can be obtained from: 
a a American Dietetic Association, 
Dalia 73, 50 620 North Michigan Ave., Chicago 11, 11. 
Los Angeles-Long Beach. 78. 50 American Home Economics Association, 
Memphis tisana ie yale ta pts urea es 75. 00 1600 20th St., NW.. Washington, D. C. 
Draftsmen ` 
(D. O. T. 0—48.) 


Nature of Work 


In making an airplane, a house, a ship, or almost 
any other product, manufacturers and construc- 
tion companies need detailed plans giving dimen- 
sions and specifications for the entire product and 
each of its parts.. The workers who draw these 
plans are draftsmen. They translate the ideas 
and calculations of engineers into exact drawings 
and sketches, using such instruments as compasses, 
dividers, scales, T-squares, protractors, and tri- 
angles. In many companies, draftsmen are sup- 
plied with drafting machines which combine 
| several of these measuring and guiding devices, 
making preparation of drawings faster and easier. 

_Draftsmen in higher grade positions, such as 
that of design draftsman, generally work from 
sketches, specifications, or field notes furnished by 
an engineer, architect, or designer. They have the 
important job of transforming ideas into actual 


drawings generally called layouts. Their work 
may include making calculations concerning the 
strength, quality, and cost of materials; such cal- 
culations may require the use of engineering hand- 
books and tables. In many drafting rooms, 
draftsmen known as detailers are responsible for 
making working drawings of details or parts of 
the machine or article to be manufactured. De- 
tailers usually work from layouts prepared by 
design draftsmen. Other draftsmen designated 
as checkers examine each drawing for errors. 
Tracers may also be employed to make corrections 
and to prepare the drawings for blueprinting by . 
copying them in ink on transparent cloth sheets, 
although, in recent years, photoreproduction of 
final pencil drawings has been rapidly eliminating 
the need for tracing in ink. Tracers’ work is 
mostly routine and requires relatively little 
knowledge or skill. i 
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Practically all draftsmen specialize in some par- 
ticular field of work. The largest fields are 
mechanical, electrical, aeronautical, structural, 
architectural, naval architectural, and topographi- 
cal drafting- 


Where Employed 


Drafting is a large occupation, employing about 
125,000 persons in 1950, of whom about 7 percent 
were women. The occupation has grown consid- 
erably since that time. 

The industries which employ the most drafts- 
men include construction and the following 
branches of manufacturing: Machinery, electrical 
equipment, aireraft, motor vehicles, chemical 
products, and fabricated metal products. Many 
draftsmen work for engineering and architectural 
consulting firms, and sizable numbers are em- 
ployed by Federal, State, and local governments. 
Although some are employed in every State and in 
small as well as large cities, the greatest number of 
draftsmen work in the Northeastern, Middle At- 
lantic, and North Central States. 


Training and Other Qualifications 


A person can acquire the specialized training 
needed to become a draftsman from a number of 
sources, including technical institutes, junior col- 
leges, extension divisions of universities, colleges 
offering special 2-year programs, technical high 
schools, correspondence schools, and trade schools. 
A person can also become a draftsman by serving 
a 3- or 4-year apprenticeship or by some other type 
of on-the-job training combined with part-time 
schooling. In any case, the training should in- 
clude mathematics, physical sciences, mechanical 
drawing, standard methods of lettering, and trac- 
ing. Many of the higher grade jobs require a 
knowledge of the industry involved. 

Persons with little or no training begin their 
drafting careers as trainees (sometimes called 
tracers) or apprentices and later advance to junior 
draftsmen. Those with specialized training can 

_usually start directly in junior drafting positions. 
From such positions, advancement is possible to 
senior draftsman, and then to design draftsman. 
Some workers eventually advance to chief or 
leader draftsman. From top drafting jobs, it is 
possibleto advance to design and engineering po- 
sitions, especially if additional training in mathe- 


matics and science is obtained. Many 
of engineering and architectural scho 
their careers in the drafting rooms but usual 
vance rapidly into professional positions. 

Many agencies of the Federal and St: 


ernments hire trainees and apprentices in addition 
to experienced draftsmen. As in industrial or 
ganizations, workers in government eloyment ~ 
advance as they gain in skill and experience. 

A person desirous of a drafting «seer should -< 
have an aptitude for detail and for visualizing 
objects; artistic ability is not generally required. 
Good eyesight is important, since drafting in- 
volves close work. 

Employment Outlook 

Employment opportunities for well-trained 

draftsmen were excellent in 1956. Job prospects 


for persons wishing to begin a drafting career as 
an apprentice or trainee were also very good, The 
demand for draftsmen increased rayiilly after the 
outbreak of hostilities in Korea in 1950. when the ~ 
needs of the defense program were aie to those 
of an expanding civilian economy. During the 
middle 1950’s, not enough trained dra! ~men were 
available to meet the growing demand, snd many 
employers reported difficulty in filline jobs. 
Employment of draftsmen will probably cong 
tinue to increase both in the near fut ue and over 
the long run. As the engineering «i! scientific 
occupations grow, more draftsmen w ill be required 
as supporting personnel. Moreover, the industries 
employing most draftsmen are expected to expand x 


further; and with the increasing complexity of 
industrial operations, design problems will become 


more and more involved, adding to the need for ~ 


well-trained draftsmen. In addition to drafts- i 
men needed to fill new positions, many will be r 
required each year to replace those who die, retire, 4 
or move into other fields. Losses to the occupation 
from death and retirements alone were estimated 
to be about 1,600 during 1956 and will rise slowly 
in the future. 

This analysis assumes a continued high level of 
employment and business activity in the country. 
as a whole. It also assumes that Government j 
spending for defense—a major factor affecting 
demand for draftsmen—will remain high. 
stantial cut in defense spending or a sharp drop 
in business activity in the metalworking or con: 


Asub- 


tion industries would reduce the demand for 
smen. On the other hand, a substantial in- 
ase in defense expenditures or an acceleration 
in other government programs such as public 
works would intensify the demand for draftsmen, 


Earnings 


Average straight-time weekly earnings of 
draftsmen in 17 cities in the winter of 1955-56 
were as follows: 


Draftsmen 


Area 
Junior | Senior es 


leader 


Northeast; 
\owark—Jersey City -- -|$58. 00|$71. 50/$100. 00/$129. 50 
New York: City ease sn ems 72. 00} 108. 50| 144. 50 


Philadelphia- ---| 73. 00| 97. 50| 132. 50 

Providences Jans d an 62. 00| 85. 00| 113. 00 
Boul 

69. 50| 96. 00| 138. 50 

63. 50| 84. 50) 107. 50 

Memphis aaa e EEEN 67. 50|- 99. 50|------- 

New Orleans seoa E 69. 50| 94. 50|------- 


Middle West: 
Chicagos aanne 


78. 00| 106. 00| 130. 50 


Ban Franciseo—-Oakland_ 77.00| 94. 50| 118. 50 


Nore: Tabulation includes male draftsmen only. Dashes indicate insuf- 
ficient data to warrant presentation. 


Nature of Work 


Foresters are concerned with growing and man- 
aging forests and utilizing their resources. The 
forest-land manager is responsible for all the re- 
sources and activities in his area, including recrea- 
tional facilities, wildlife, and grazing land, as well 
as timber, One part of his job is to protect valu- 
able lands from fire, destructive insects, and dis- 
ease. Other important duties include estimating 
the amount of timber in a forest area, appraising 
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Detroit. 90. 00} 120. 50)------- : 
78.00} 98. 50 
75. 50) 93. 50 
79. 50| 106, 00 
Denveri geese wen eiae tease eee 84. 50| 104. 00| 129. 50 
Los Angeles—Long 
Bestoh it ates Wag apace 80. 50] 98. 50) 130. 50 
Portland_ 79. 50| 97. 50| 118. 00 
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In early 1957, indications were that draftsmen’s 
salaries in most cities and for most skill levels 
were at a higher level than those shown in the 
tabulation. 

In the Federal Civil Service, the entrance salary 
for trainee draftsmen who were high school grad- 
uates without experience was $2,960 in 1956. For 
those with post-high school education and train- 
ing in drafting, entrance salaries were’ higher. 
The majority of experienced draftsmen working 
for the Federal Government earned between $3,670 
and $4,525 in 1956, and some earned still higher 
salaries. 


Where To Go for More Information 


General information on drafting careers may be 
obtained from: ; 
American Federation of Technical Engineers, 
900 F St. NW., Washington 4, D. C. 


The American Institute of Architects, 
1735 New York Ave. NW., Washington 6, D. C. 


Information on training opportunities may be 
obtained from: 
Engineers Council for Professional Development, 
29 West 39th St., New York 18, N. Y. 


National Home Study Council, 
1420 New York Ave. NW., Washington 5, D. C. 


National Council of Technical Schools, 
1507 M St. NW., Washington 5, D. C. 


The U. S. Civil Service Commission, Washing- 
ton 25, D. C., will furnish information on positions 
available in Federal Government agencies. For 
further information on such positions and how to 
apply for them, see chapter on Government 


Occupations. 


Foresters 
(D. O. T. 0-35.07) 


the value of forest lands, selling or buying timber, 
and planning and supervising the cutting of timber 
so that mature trees are removed and younger ones 
left for future logging operations. Professional 
foresters regard trees as a crop which should be- 
harvested in such a manner that the amount of 
timber cut will not exceed the new growth. 
Because the work of the forester covers such a 
wide range of activities, numerous specialties have 
developed. Wood utilization, for example, begins 
with the logging of timber and also includes the 
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The forest-land manager is responsible for all the resources and 
activities in his area, This district ranger and grazing permit 
holger are inspecting range conditions in one of the national 

rests. 


various industrial phases of converting wood into 
consumer products. Other specialties include 
wildlife management, range management, forest 
economics, and recreation work. Some of these 
specialties are rapidly becoming recognized as dis- 
tinet professions. Foresters may also specialize 
in such activities as research, editing and writing, 
extension work (educational work regarding scien- 
tifie forestry practice among farmers, logging 
companies, and the public), and teaching at the 
university level. 


Where Employed 


Roughly 17,000 professional foresters were em- 
ployed in forestry and closely allied fields in 1956, 
according to estimates made by the Society of 
American Foresters. The largest group, nearly 
7,400, were in private industry, working mainly 
for lumber, pulp and paper, and veneer and ply- 
wood companies, though some were in business for 
themselves as consultants or managers of their own 
land. Although the number of consultants is 
small, this field represents a. growing source of em- 


` ployment for professional foresters. 


Nearly aş many foresters were in government 
as in private employment. About 5,000 worked 
for the Federal Government, mainly in the Forest 
‘Service of the U. S. Department of Agriculture. 
Some were employed by the Department of the 
Interior, the Tennessee Valley Authority, and a 
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few by the Department of Defense and other Fed- 
eral agencies. In addition, about 1,800 worked for 


State Governments and about 250 for county and 

municipal governments. | 
College teaching and other educational activi- 

ties, including extension work and university re- 


search, provided employment for appr 


750 foresters. The remaining 1,800 held a variety 
of jobs. This group included specialists in such 


closely allied fields as wildlife, range management, 
tree culture, forest engineering, and watershed 
management. 


Training and Other Qualifications 


Four years of college work leading to a bach- 
elor’s degree in forestry is usually the minimum 
educational requirement for entrance into the pro- 
fession. Students are almost always required to 
spend one summer in summer camps operated by 
their college. They are also encouraged to gam 
first-hand experience in forest or conservation 
work during other summers. 

Training in forestry leading to a bachelor’s oF 
higher degree was offered in 1956 by 37 schools, 
26 of which were accredited by the Society Of 
American Foresters. The curriculum in most Of 
these schools included a foundation of essential 
courses in five areas: (1) silviculture (methods of 
growing and improving forest crops) ; (2) forest 
protection (from fire, insects, and disease) (3) 


forest management (which includes the 
mensuration or measurement of the amount, cong 
dition, and types of timber and timber products, 
surveying, and mathematics. through trigonomi 
etry) ; (4) forest economics; and (5) forest utili- 


zation (the harvesting and marketing of timber 


and other forest resources). 

Most schools offer an additional year’s training 
leading to the master’s degree and some offer doe- 
toral training. Although graduate training is not 
essential for entrance into the profession, the mas- 
ter’s degree is generally required for teaching or 
research positions and the doctorate is highly de- 
sirable for such posts. 

Some foresters have entere 
training primarily in a related fie as hort 
culture, botany, or agronomy. Also, specialists in 
forest engineering have entered with engineering 
degrees and wood technologists 
chemistry, physics, or engineering. 


d the profession with 


ximately ” 


study Oia 


Jd such as horti- 


with degrees in 


OTHER PROFESSIONAL AND RELATED OCCUPATIONS 


In addition to adequate training, qualifications 
for success in the field of forestry include sufficient 
physical stamina to perform the many arduous 
tasks required and a willingness to work much of 
the time in isolated areas. Since many forestry 
jobs also involve public contacts, the forester must 
have facility in dealing with people. 


Employment Outlook 


Employment opportunities for forestry grad- 
uates were good in 1956 and are expected to remain 
favorable throughout the 1950's. The demand for 
foresters has risen rapidly since the end of World 
War II, principally as a result of large-scale ap- 
plication of scientific management to forest lands 
owned by private industry. Growth of allied 
fields—such as wildlife management, wood utili- 
zation, recreation, and range management—has 
also provided many new positions. On the other 
hand, the number of forestry graduates declined 
sharply during this period, from the record high 
of 2,394 in 1950 to 852 in 1955, the lowest level 
since the years immediately following World War 
II. A steady increase in the number of forestry 
degrees granted is expected after 1955, however, 
along with the anticipated continued growth in 
employment opportunities. As in recent years, 
there will probably be particular need for well- 
qualified personnel with advanced degrees for re- 
search positions. 

The long-run outlook is for continued expansion 
of employment in forestry. The country’s grow- 
ing population and rising living standards well 
tend to increase the demand for lumber, paper, 
and other major forest. products, although the de- 
mand for these products will also be influenced by 
any changes in the general level of business activ- 
ity affecting construction and other major wood 
using industries. Recent trends emphasizing 
scientific forestry practice are expected to con- 
tinue. Companies in the forest product industries 
are becoming increasingly aware of the profitabil- 
ity of improyed forestry and logging practices 
and new technical developments for utilizing the 
entire forest crop. Moreover, further advances in 
research and in wood utilization and technology 
are needed to reduce costs and develop new and 
improved products, especially in view of the con- 
stant competition from products made of metals, 
plastics, and other materials. 
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The extent of employment opportunities. for 
foresters will also depend on whether or not a 
shortage of timber develops in this country. As- 
suming continuation of present trends in forest 
management, most authorities believe that growth 
of timber during the next 20 years will be sufficient 
to meet the expected increase in demand for wood. 
If during this period the demand for timber 
should rise much more than anticipated, scientific 
forestry practice would undoubtedly be extended 
and intensified. For example, one of the largest 
potential sources of future employment opportu- 
nities for foresters is the 4.5 million small owners 
of forest land, whose holdings comprise more than 
half the Nation’s commercial timberland. At 
present, only a small fraction of these lands are 
under professional forestry management. If de- 
mand for timber increases enough so that these 
small owners find it profitable to utilize foresters’ 
services, additional job opportunities will become 
available. 

Employment of foresters in the Federal Gov- 
ernment has grown steadily during the past dec- 
ade and it is expected that the growth will con- 
tinue for a number of years. In early 1957, the 
Forest Service of the U. S. Department of Agri- 
culture anticipated that their future demand for 
foresters would grow at an even more rapid rate nr 
than in the past.. Among the major factors which 
are expected to affect this growth are the growing 
volume of timber cit on Federal lands, and the 
trend toward more scientific management of these 
lands. Of course, funds necessary for the intensi- 
fication of scientifie management on Federal lands 
are subject to congressional approval. 

State Government agencies also will probably 
continue to expand their employment of foresters. 
Forest fire control and other Federal-State coop- 
erative programs such as providing technical ad- 
vice to owners of private forest lands, are being . 
channeled more and more through State organiza- 
tions. Growing demands for recreation facilities 
in forest lands are likely to result in expansion of 
State parks and other recreation areas. ` 

In addition to openings created by the growing 
need for professional foresters, some vacancies 
will occur as a result of deaths and retirements. 
However, such openings will not be numerous dur- 
ing the 1950’s and 1960s, since foresters are a rela- 
tively young group. : 


oh 


Along with the expected growth of employment 
_ in the profession, a rise in the number of forestry 
graduates is likely to occur, especially after 1960. 

Tf young men with degrees in forestry continue to 
represent the same proportion of all college grad- 
uates as in recent years, the number of bachelor’s 
degrees granted each year in forestry will, by the 
middle 1960's, be almost twice the 1955 figure and, 
by 1970, will be about as high as in the peak year 
1950. Graduating classes of this size may likely 
encounter competition for the better paying pro- 
fessional entry jobs in forestry, unless scientific 
management of forests expands faster than is in- 
dicated by present trends. 

Opportunities for women in the profession of 
forestry are and probably will continue to be, 
few—largely because of the necessary field work, 
much of which is rigorous and in isolated places. 


Earnings and Working Conditions 


Starting salaries for new forestry graduates 
with bachelor’s degrees were often between $3,600 
and $4,500 in private industry in 1956, according 
to the Society of American Foresters. In more 
responsible jobs, such as managing a company 
forest, salaries were typically $7,500 to $9,000. 
Foresters holding executive positions in land man- 
agement or wood procurement were reported to 
earn from $10,000 to $15,000, and those who were 
officers of corporations usually received from 
$15,000 upward. In addition to their salaries, 
foresters in private industry may be furnished 
nonmonetary benefits such as rent-free houses, 
fuel, and the use of company transportation. 

In the Federal Government, the beginning sal- 

- ary of foresters with only the bachelor’s degree 
was $3,760 per year in 1956. Those with a master’s 
degree could begin at $4,525 and those with a 
doctor’s degree at $5,440 if employed in research 
work. In late 1956, Federal starting salaries for 
forestry graduates with bachelor’s degrees were 
raised to $4,210 and for those with master’s degrees 
to $4,930 per year. Beginning salaries for for- 
estry graduates with doctoral degrees remained 
at $5,440 per year. In addition, the salary sched- 
ule proyides for periodic increases above these base 
sa iden in administrative and super- 
visory positions received higher salaries. For ex- 
ample, in the Forest Service, forest rangers in 
charge of a district earned from $5,440 to $7,465, 
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annually. Supervisors of national forests re- 
ceived from $7,570 to $10,065, and regional for-. 
esters who administered a number of national 


forests as well as cooperative activities with States 
and private landowners received from $11,610 to 
$12,690 a year. When living quarters are fire 
nished, a salary deduction is made. The amount 
varies with the value and kind of accommodations 
but was usually from $200 to $600 per year in 1956, 
Salaries for foresters employed by the States 
have been generally somewhat lower, than those 
paid by the Federal Government. Tn recent years, 


however, salaries paid by many State Governments” 
have increased so that they are now close to those® 
paid in Federal employment. 


Salaries in teaching and research in a college or 
university depend upon the institutiton and the 
position held. In the 26 schools of forestry 
accredited by the Society of American Forestersy 
1956 salaries average about $3,000 for beginning 
instructors and ranged from $5,000 to $12,000 for 
professors. Heads of departments or schools eati 
between $6,500 and $14,000 a year. 

As part of his regular duties, the forester must 
spend considerable time out of doors under all 
kinds of weather conditions. Many foresters pub 
in extra hours in travel and in emergency duty 
such as firefighting. Travel often involves abe 
sence from home for extended periods of time, 
particularly in beginning jobs. The young for- 
ester is also likely to have his headquarters shifted 
frequently. With advancement to more respon j 


sible positions, he can expect a more permanent 
assignment. i 

The hazardous nature of many forestry jobs is i 
indicated by the fact that insurance companies = 
often require extra premiums for forest rangers Me 
and others whose duties involve working alone in 
remote areas. Foresters working in logging and 
sawmilling may also face accident hazards. Al- 
though injury rates in these industries have been 
reduced, they are still far above the average for 
manufacturing industries. 


Where To Go for More Information 


Additional information on the profession of 
forestry and on accredited schools may be obtained 
from: 

Society of American Foresters, 
825 Mills Bldg., 17th and Pennsylvania Ave. NW: 
Washington 6, D. C. : 


Forest Service, U. $. Department of Agriculture, 
Washington 25, D. C. x 


American Forest Products Industries, Ine., 

1816 N St. NW., Washington 6, D. C. 
Additional information on career opportunities 
in forestry and. on schools providing instruction is 
given in the following Government publications: 
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U. S$. Department of Agriculture, Careers in Forestry, 
Miscellaneous Publication No, 249, 1955. Superin- 
tendent of Documents, Washington 25, D, C. Price 
15 cents, 


Forest Service, U. S. Department of Agriculture, For- 
estry Schools in the United States, 1951. U.S. De- 
partment of Agriculture, Forest Service, Washington 
25, D.C. Free. 


Home Economists* 
(D. O. T. 0-12.10 through 0-12.36) 


Nature of the Work and Where Employed 


Home economists are employed in a wide variety 
of specialized occupations. At least half of the 
approximately 70,000 home economists in the 
country work for Federal, State, or local govern- 
ment agencies as home economics teachers, exten- 
sion service workers, dietitians or nutritionists, 
and research workers. They work in secondary 
schools and colleges, hospitals and other institu- 
tions, and in government agencies which provide 
services directly to the public. Other home econ- 
omists work mainly for private schools and hos- 
pitals, commercial or industrial eating establish- 
ments, for business and manufacturing firms, and 
for newspapers; magazines, and radio and televi- 
sion broadeasting companies. 

Although home economies is generally consid- 
ered a woman’s field, a growing number of men are 
entering various home economies professions. 
Some men are employed in teaching, merchandis- 
ing, interior design, and family counseling, but 
most of them specialize in foods and institution 
management. In 1955, nearly 500 men were ma- 
joring in home economics (about 1 percent of the 
number of women home economics majors). 

The largest group of home economists (about 
42,000) are teachers, of whom about 27,000 are em- 
ployed in the public schools; about 500 in private 
and parochial schools; approximately 8,000 in 
colleges and universities; and 11,000 in adult edu- 
cation programs. (For information on teaching, 
see statements on secondary-school teachers and 
college and university teachers in this Hand- 
book, Refer to index for page numbers.) An 
additional 5,000 are employed as extension service 
workers (see chapter on Professional and Other 
Agricultural Occupations). More than 20,000 are 
employed as dietitians (see statement on dieti- 
tians). 


*Prepared by the Women’s Bureau, U. S. Department of Labor, 


Another group of 3,500 specialists are home 
economists in business. They are employed in 
commercial establishments which manufacture or 
distribute products or services used in the home, 
or are associated with magazines, newspapers, ra- 
dio, and television. 

More than a thousand of this group of special- 
ists are known as home-service workers and are 
employed by gas or electric utility companies; an- 
other 400, known as equipment workers, are em- 
ployed by manufacturers of household equipment, 
such as washing machines, kitchen cabinets, or 
cooking utensils. They demonstrate the use of the 
company’s equipment in the customer’s home and 
advise on the effective use of fuel. They may ad- 
dress groups of retailers, homemakers, or young 
people, prepare newspaper articles or booklets, or 
make personal appearances on radio or television 
programs. 

Home economists in food manufacturing, num- 
bering about 1,000, interpret the needs of con- 
sumers to food manufacturers and prepare recipes 
and other material for consumers. They may test 
and deyelop new products, improve present prod- 
ucts, write cookbooks or directions on food pack- 
ages, and answer consumers’ queries. 

About 450 others are employed in journalism, 
radio, and television. They write articles and 
feature stories on foods, clothing, and other 
topics of household interest. Some home econ- 
omists in radio and television personally pre- 
sent their educational programs. 

Possibly 250 additional specialists have various 
types of work in the advertising and public rela- 
tions fields with companies producing or distribut- 
ing all types of homefurnishings, household sup- 
plies, and services. f 

The field of textiles and clothing employs more 
than 100 home economists who advise on fibers and 


iy 6 ; 
fabrics available for clothing and household fur- 
“nishings and their economical and functional use. 
_ Some of these specialists are employed in research. 
Others are employed as advisers by dress-pattern 


~ companies, clothing manufacturers, laundry and 


- dry-cleaning establishments, and a few chain cloth- 
ing stores for which they write news stories and 
booklets, plan educational and promotional pro- 
grams, and engage in other public-relations work. 
Tn addition to these experts, other home economists 
with a knowledge of textiles and clothing are fash- 
jon coordinators or personal shoppers. A few 
work as fashion designers. Some enter the retail 
clothing field and work up to positions as buyers 
or other executives. (See chapter on Department 
Stores.) A related field is that of interior design 
where the home economist designs interior decora- 
tions, arranges displays for business establish- 
ments, and counsels on home decoration. 

Some home economists specialize in housing, ad- 
vising architectural firms on home planning, equip- 
ment arrangements, and the selection and use of 
household appliances. A few are employed in 
finance, where they advise bank customers on fam- 
ily spending and saving in relation to the house- 
hold budget. 


Related Fields of Work. Home economists also 
work in research laboratories, specializing in the 
analysis, development or use of foods, equipment, 
or household supplies, or other aspects of home 
economics. The U. S. Department of Agriculture 
employs about 140 home economists in research 
on clothing, equipment, food preparation, nutri- 
tion, and general household economics. Some are 
employed in research by other Federal agencies, 

State agricultural experiment stations, colleges, 
and commercial establishments. 

About 300 home economists are employed by 
State, county, city, and voluntary agencies in the 
social-welfare field. They act as advisers and con- 
sultants to work out budget standards for families, 
taking into account the funds needed for shelter, 
food, clothing, and household supplies to provide 
minimum healthful living standards. 

- Training in home economies is useful in a num- 
ber of other related fields. About 250 specialists 
in child development and family relations\are em- 
ployed as teachers in nursery schools, kinder- 
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gartens, recreation centers, or children’s institu- 
tions. A few work as counselors and consultants 
in rehabilitation programs. 


Training and Other Qualifications 


About 500 colleges and universities 
grees with majors in home economic: 


Most gol 
Jeges and some other organizations interested in 


education offer promising students scholarships, < 
fellowships, and loans—the latter sometimes with= 
out the payment of interest. 

Completion of a 4-year course leading to a bach- 
elor’s degree in a home economics department of 
an accredited college or university is required for 
professional work in home economics. Under- 
graduates majoring in home economics usually 
take certain general or basic courses, ineluding 
such subjects as English and the humanities; so- 
cial, physical, and biological sciences; psy chology; 
art and design; child development; family réla- 
tionships; foods and nutrition; health » id hyo 
giene; home management and family economicsi 
housing; household equipment and hometumishey 
ing; and textiles and clothing. 

Additional professional courses are taxon, de- 
pending on the area of specialization, A student 
majoring in dietetics, for example, would take ade 
vanced courses in dietetics, nutrition, and food 
economics, as well as chemistry, bacteriology, and 
such subjects as institutional organization and i 
administration. Persons’ majoring in dietetics 


often serve 1-year internships in hospita is or other 
training centers after receipt of the bachelor’s de- 
gree, as indicated in the statement on dietitians 
elsewhere in this Handbook. A student majoring 
in textiles and clothing would be required to take 
advanced courses having a direct relationship to 


that specialized field. A person preparing to < i 


teach would need to fulfill the general require- 
ments for teachers, in addition to having a major 
in home economics. Some types of work, such as 
certain kinds of research and college teaching ` 
positions, require a master’s or a doctor’s degree. 

Among personal qualifications, home economists 
must like to work with people and be interested in 
them. They must be able to work with persons 1 
with different» standards and backgrounds and 
should have a capacity for leadership with the 
ability to inspire cooperation. 
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Employment Outlook 


For a number of years, the demand for home 
economists has far exceeded the supply. In this 
predominantly woman’s occupation, many oppor- 
tunities are created each year by the high turnover 
due to marriage and home responsibilities. 

The shortage of home economists in the high 
school teaching field is especially critical. One- 
third to one-fourth of all secondary teaching posi- 
tions become vacant yearly, and it is estimated 
that as many as 5,000 home economics graduates 
are needed annually for replacement purposes. 
In addition, teachers are needed in schools that are 
expanding their home economies departments or 
installing such departments for the first time. 
Additional teachers are needed also to take care of 
expanding enrollments in secondary schools. 
Since 1950, the number of college graduates with 
home economies majors who have prepared to 
teach has increased only slightly, from 2,886 to 
3,124; moreover, some of the home economics 
graduates who prepare to teach do not, in fact, 
become classroom teachers. 

In other specializations, the need is also great. 
The demand far exceeds the supply in the expand- 
ing fields for home economists in research and in 
business. Home economists with advanced de- 
grees are needed especially in college teaching, 
administrative work, and research. 

The shortage of home economists is expected to 
continue well into the 1960’s. The increasing de- 
mand for their services in many fields, population 
growth, and the insufficient numbers of graduates 
in home economics indicate a growing need for 
persons trained as home economists for an in- 
definite period. 


Earnings and Working Conditions 


Salaries in this profession depend greatly upon 
the field of work and amount of experience. 

The average beginning salary for a high school 
teacher of home economics was slightly under 
$4,000 a year in 1956. Experienced teachers in 
city school systems averaged $4,800 in large com- 
munities, with some exceeding $6,000. College 
professors of home economics average about 
$7,000, with deans and department heads receiv- 
ing up to $12,000 a year. 

The lowest paid group of home economists in 
business received $3,000 but some experienced 
workers in this field were paid up to $10,000 or 
more. 

Hours of work may be irregular for some home 
economists, as for example, those engaged in pro- 
motional and advertising work who are expected 
to be available for evening meetings or other 
nightwork. On the other hand, research workers 
and others employed in business and manufactur- 
ing establishments may work a 40-hour week or 
less. Most home economists outside of the teach- 
ing field receive up to a month of paid annual 
leave or vacation. Adequate paid sick leave, re- 
tirement pay, and insurance benefits are generally 
available also. 


Where To Go for More Information 


American Home Economics Association, 
1600 20th St., NW., Washington 6, D. C. 
Information on U. S. Civil Service examina- 
tions is given in the chapter on Government Oc- 
cupations. (See index for page numbers.) 


Interior Designers and Decorators 
(D. O. T. 0-43.40) 


Nature of Work 


Although artists have for centuries been em- 
ployed to beautify palaces and public buildings, 
interior decorating as a distinct occupation in this 
country is only about 50 years old. Nowadays, 
interior designers and decorators plan and super- 
vise the furnishing of private homes and other 
structures, including offices, hotels, restaurants, 
stores, and ships. They also work on theater, mo- 
tion picture, and television set decorations. 

427675°—571—13 


On most decorating jobs, the structure is deter- 
mined before the decorator arrives on the scene— 
that is, the walls, doors, windows, heating outlets, 
and the like are in place. The decorator then se- 
lects and arranges the furniture, draperies, wall 
and floor coverings, lighting fixtures, lamps, and 
other decorative accessories, and may also design 
cupboards, bookcases, and other “built-ins.” On 
some jobs, he may also work with the architect in 
planning the interior of a new building or in re- 
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modeling an old one. This work is known as 
interior design. 

The first step in a decorating job is usually to 
prepare a color scheme and a plan showing the 
placement of the furniture, accessories, and floor 
and wall coverings. The decorator may also—and 
for larger assignments usually does—make draw- 
ings or water colors of the finished interior, to 
illustrate his scheme. As a rule, he must furnish 
complete cost estimates for the client’s approval. 
The second step is to assemble the furnishings. A 
good deal of the decorator’s time goes into selecting 
the furniture, textiles, rugs, and decorative acces- 
sories and into supervising the painters, upholster- 
ers, and other craftsmen who work on the interior 
and the furnishings. His job is not finished until 
everything is in place and in good order. 


Where Employed 


According to one estimate, there were somewhat 
more than 10,000 interior decorators in 1956, many 
of whom were women. In addition, there were 
undoubtedly many other people, some of them 
part-time workers, who considered themselves in- 
terior decorators but who had little training in 
the field. 

A sizable proportion of decorators have their 
own establishments. Some of these are “consulting 
decorators,” who have no stock of furniture or 
fabrics to sell. More often, however, decorating 
establishments do have some furniture, decorative 
accessories, and fabrics for sale, since they find 
these attract clients for their services. Such dec- 
orating establishments vary greatly in size; many 
are operated by a single decorator with 1 assistant ; 
others employ as many as 15 or more salespeople 
and decorators. 

In recent years, large retail stores have become 
increasingly important as sources of employment 
for decorators. Most leading department and fur- 
niture stores have a decorating department. One 
of the main functions of the department is to help 
in the store’s sale of its merchandise, though the 
decorators are rarely restricted to the store’s stock 
in their plans for interiors. Department store 
decorators may also act as “homefurnishings co- 
ordinators,” who advise the merchandising divi- 
sion and buyers concerning style and color trends 
in homefurnishings; this function is expected to 


become increasingly important. In addition, small 
numbers of interior designers and decorators are 
employed by architects, antique dealers, industrial 
designers, periodicals which feature articles on 
homefurnishings, and manufacturers in this field. 

Since the business requires being near centers of 
population, the majority of decorators are located 
in large cities and their suburbs. 


Training and Other Qualifications 


Some of the successful interior decorators have 
“grown up” with this comparatively new field of 
work, and it is still possible to become a decorator 
with little or no formal training. An untrained 
person or one with very little training is at a dis- 
tinct disadvantage in trying to enter the field, 


however, since very few reputable decorating firms 
or department stores will accept such people in 
beginning jobs. The best preparation for becom- 
ing an interior decorator is a 3-year course froma 
recognized art school, or a 4-year college course 
leading to a Bachelor of Fine Aris degree, with a 
major in interior decoration. 

Personality plays an important vole in the ca- 
reer of an interior decorator, since his success will 
in good measure depend on his ability to sell. The 
decorator who has his own establishment needs 
business ability, as well as good salesmanship and 
a pleasing personality. The high school student 


who plans to become an interior decorator should 
also have some aptitude for drawing and an inter- 
est in art. 

The course of study in interior decorating us- 
ually includes the principles and history of art, 
freehand and mechanical drawing, painting, and 
study of the various materials, such as woods and 
fabrics, with which the decorator works. In ad- 
dition, business courses such as salesmanship and 
business arithmetic are of great value. i 

The new graduate is not accepted as a qualified 
decorator, but is expected to serve an informal 
apprenticeship in the field, either with a decorat- 
ing firm or in a department store. The apprentice 
may act as a receptionist, as a shopper with the 
task of matching materials or finding accessories, 
as a stockroom assistant, or as an assistant drafts- 
man. Not all new graduates obtain these informal 
apprenticeships, since there are usually fewer 
openings than graduates. Those who fail to ob- 
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tain these jobs are advised to work as salespeople 
in fabric, lamp, or other homefurnishings estab- 
lishments or departments, to gain experience in 
dealing with customers. Such experience will 
make it easier to obtain an apprenticeship with a 
decorating firm or department. It may also ulti- 
mately lead to a career in merchandising or as a 
buyer. 

The length of the on-the-job training period 
varies, depending on the individual’s performance 
and the establishment’s requirements. In many 
cases, the apprentice progresses from simple to 
more complex assignments without a change of 
title. In other cases, the young worker may be 
promoted to “assistant, decorator” and given full 
responsibility for a limited assignment, such as a 
single room. In any case, it is likely to take at 
least from 1 to 3 years before one advances to the 
position of decorator. After additional experi- 
ence, the decorator may advance to head of a deco- 
rating department in a store, may open his own 
decorating establishment, or may develop into a 
stylist or homefurnishings coordinator. 


Employment Outlook 


Not long ago, only wealthy people and a limited 
number of businesses and institutions used the 
services of interior decorators. In recent years, 
however, decorating service has been made avail- 
able to the general public at lower cost and people 
have become increasingly aware of the contribu- 
tion a decorator can make to the comfort and 
beauty of a home. As a result, the demand for 
interior decorating has been growing and is ex- 
pected to increase in the future. Despite this 
growth, however, the field has remained very com- 
petitive, and new entrants still find it difficult to 
gain a foothold. 

One reason for the competitive character of the 
field is the ease of entrance resulting from the lack 
of established and accepted standards. Anyone 
who wishes to call himself a decorator can do so; 
and many women, having furnished their homes to 
their own and their friends’ satisfaction, start a 
small decorating business. Consumers often have 
no way of evaluating the services offered by deco- 
rators, and will sometimes choose the amateur 
whose services may appear less expensive. 


Tn recent years, department and furniture stores 
have played an increasingly important role in in- 
terior decoration for the home. At the same time, 
the growing volume of commercial and institu- 
tional work has most often been placed with the 
larger decorating establishments. It is expected 
that the larger establishments, both stores and 
decorating firms, will gain an increasing share of 
the expanding decorating business. This develop- 
ment will make for greater orderliness in the trade 
and provide increased opportunities for regular 
employment, as opposed to private practice. On 
the other hand, interior decorating, like all luxury 
trades, has in the past had marked ups and downs 
depending on general economic conditions, and 
would undoubtedly again suffer sharp reverses 
during a period of economic decline. 


Earnings 


Entrance salaries for graduates of interior deco- 
rating schools or of college courses in interior 
decorating were typically between $45 and $60 a 
week in 1956, according to limited data for deco- 
rating departments and establishments in some 
eastern cities. Assistant and full-fledged deco- 
rators may be paid either a straight salary, a 
salary plus commission or bonus, or a straight 
commission. The earnings of most department 
store decorators are usually figured directly as a 
percentage of their sales. Decorating establish- 
ments may also offer their employees a proportion 
of the profits, particularly if the customer is the 
employee’s personal contact. 

Independent decorators, like decorating firms 
and department stores, rarely charge a fee for 
their services. They generally rely on the profit 
which they make on furnishings sold to customers 
for their income. 

The fact that earnings are so closely geared to 
sales means that, for both employed and independ- 
ent decorators, the income range is very wide. 
Some decorators barely earn a living, whereas 
others make $20,000 or more a year. 


Where To Go for More Information 


American Institute of Decorators, 
673 Fifth Ave., New York 22, N. Y. 
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modeling an old one. This work is known as 
interior design. 
The first step in a decorating job is usually to 
` prepare a color scheme and a plan showing the 
placement of the furniture, accessories, and floor 
and wall coverings. The decorator may also—and 
for larger assignments usually does—make draw- 
ings or water colors of the finished interior, to 
illustrate his scheme: As a rule, he must furnish 
complete cost estimates for the client’s approval. 
The second step is to assemble the furnishings. A 
good deal of the decorator’s time goes into selecting 
the furniture, textiles, rugs, and decorative acces- 
sories and into supervising the painters, upholster- 
ers, and other craftsmen who work on the interior 
and the furnishings. His job is not finished until 
everything is in place and in good order. 


Where Employed 


According to one estimate, there were somewhat 
more than 10,000 interior decorators in 1956, many 
of whom were women. In addition, there were 
undoubtedly many other people, some of them 
part-time workers, who considered themselves in- 
terior decorators but who had little training in 
the field. 

A sizable proportion of decorators have their 
own establishments. Some of these are “consulting 
decorators,” who have no stock of furniture or 
fabrics to sell. More often, however, decorating 
establishments do have some furniture, decorative 
accessories, and fabrics for sale, since they find 
these attract clients for their services. Such dec- 
orating establishments vary greatly in size; many 
are operated by a single decorator with 1 assistant; 
others employ as many as 15 or more salespeople 
and decorators. 

In recent years, large retail stores have become 
increasingly important as sources of employment 
for decorators. Most leading department and fur- 
niture stores have a decorating department. One 
of the main functions of the department is to help 
in the store’s sale of its merchandise, though the 
decorators are rarely restricted to the store’s stock 
in their plans for interiors. Department store 
decorators may also act as “homefurnishings co- 

ordinators,” who advise the merchandising divi- 
sion and buyers concerning style and color trends 
in homefurnishings; this function is expected to 
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become increasingly important. In addition, small 
numbers of interior designers and decorators are 
employed by architects, antique dealers, industrial 
designers, periodicals which feature articles on 
homefurnishings, and manufacturers in this field. 

Since the business requires being near centers of 
population, the majority of decorators are located 
in large cities and their suburbs. 


Training and Other Qualifications 


Some of the successful interior decorators have 
“grown up” with this comparatively new field of 
work, and it is still possible to become a decorator 
with little or no formal training. An untrained 
person or one with very little training is at a dis- 
tinct disadvantage in trying to enter the field, 
however, since very few reputable decorating firms 
or department stores will accept such people in 
beginning jobs. The best preparation for becon- 
ing an interior decorator is a 3-year course from a 
recognized art school, or a 4-year college course 
leading to a Bachelor of Fine Arts degree, with a 
major in interior decoration. 

Personality plays an important role in the ca 
reer of an interior decorator, since his success will 
in good measure depend on his ability to sell. The 
decorator who has his own establishment needs 
business ability, as well as good salesmanship and 
a pleasing personality. The high school student 
who plans to become an interior decorator should 
also have some aptitude for drawing and an inter- 
est in art. 

The course of study in interior decorating us- 
ually includes the principles and history of art, 
freehand and mechanical drawing, painting, and 
study of the various materials, such as woods and 
fabrics, with which the decorator works. In ad- 
dition, business courses such as salesmanship and 
business arithmetic are of great value. 

The new graduate is not accepted as a qualified 
decorator, but is expected to serve an informal 
apprenticeship in the field, either with a decorat- 
ing firm or in a department store. The apprentice 
may act as a receptionist, as a shopper with the 
task of matching materials or finding accessories, 
as a stockroom assistant, or as an assistant drafts- 
man. Not all new graduates obtain these informal 
apprenticeships, since there are usually fewer 
openings than graduates. Those who fail to ob- 
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tain these jobs are advised to work as salespeople 
in fabric, lamp, or other homefurnishings estab- 
lishments or departments, to gain experience in 
dealing with customers. Such experience will 
make it easier to obtain an apprenticeship with a 
decorating firm or department. It may also ulti- 
mately lead to a career in merchandising or as a 
buyer. 

The length of the on-the-job training period 
varies, depending on the individual’s performance 
and the establishment’s requirements. In many 
cases, the apprentice progresses from simple to 
more complex assignments without a change of 
title. In other cases, the young worker may be 
promoted to “assistant decorator” and given full 
responsibility for a limited assignment, such as a 
single room. In any case, it is likely to take at 
least from 1 to 3 years before one advances to the 
position of decorator. After additional experi- 
ence, the decorator may advance to head of a deco- 
rating department in a store, may open his own 
decorating establishment, or may develop into a 
stylist or homefurnishings coordinator. 


Employment Outlook 


Not long ago, only wealthy people and a limited 
number of businesses and institutions used the 
services of interior decorators. In recent years, 
however, decorating service has been made avail- 
able to the general public at lower cost and people 
have become increasingly aware of the contribu- 
tion a decorator can make to the comfort and 
beauty of a home. As a result, the demand for 
interior decorating has been growing and is ex- 
pected to increase in the future. Despite this 
growth, however, the field has remained very com- 
petitive, and new entrants still find it difficult to 
gain a foothold. 

One reason for the competitive character of the 
field is the ease of entrance resulting from the lack 
of established and accepted standards. Anyone 
who wishes to call himself a decorator can do so; 
and many women, having furnished their homes to 
their own and their friends’ satisfaction, start a 
small decorating business. Consumers often have 
no way of evaluating the services offered by deco- 
rators, and will sometimes choose the amateur 
whose services may appear less expensive. 


Tn recent years, department and furniture stores 
have played an increasingly important role in in- 
terior decoration for the home. At the same time, 
the growing volume of commercial and institu- 
tional work has most often been placed with the 
larger decorating establishments. It is expected 
that the larger establishments, both stores and 
decorating firms, will gain an increasing share of 
the expanding decorating business. This develop- 
ment will make for greater orderliness in the trade 
and provide increased opportunities for regular 
employment, as opposed to private practice. On 
the other hand, interior decorating, like all luxury 
trades, has in the past had marked ups and downs 
depending on general economic conditions, and 
would undoubtedly again suffer sharp reverses 
during a period of economic decline. 


Earnings 


Entrance salaries for graduates of interior deco- 
rating schools or of college courses in interior 
decorating were typically between $45 and $60 a 
week in 1956, according to limited data for deco- 
rating departments and establishments in some 
eastern cities. Assistant and full-fledged deco- 
rators may be paid either a straight salary, a 
salary plus commission or bonus, or a straight 
commission. The earnings of most department 
store decorators are usually figured directly as a 
percentage of their sales. Decorating establish- 
ments may also offer their employees a proportion 
of the profits, particularly if the customer is the 
employee’s personal contact. 

Independent decorators, like decorating firms 
and department stores, rarely charge a fee for 
their services. They generally rely on the profit 
which they make on furnishings sold to customers 
for their income. 

The fact that earnings are so closely geared to 
sales means that, for both employed and independ- 
ent decorators, the income range is very wide. 
Some decorators barely earn a living, whereas 
others make $20,000 or more a year. 


Where To Go for More Information 


American Institute of Decorators, 
673 Fifth Ave., New York 22, N. Y. 
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Lawyers 
(D. O. T. 0-22.) 


Nature of Work 


Lawyers (attorneys) advise clients on their 
legal rights and obligations and represent them in 
courts of law. In addition, they negotiate settle- 
ments out of court and represent clients before 
quasi-judicial or administrative agencies of the 
government. They may also act as trustees, 
guardians, or executors. Government attorneys 
play a large part in administering Federal and 
State laws and programs; they prepare drafts of 
proposed legislation; establish procedures for law 
enforcement; and argue cases in the courts. Some 
lawyers serve as judges in Federal, State, and 
local courts. Others are primarily engaged in 
teaching, research, writing, or administrative 
activities. Š 

Most lawyers are engaged in general practice 
and handle all kinds of legal work for their clients. 
An increasing number, however, specialize in par- 
ticular phases of the law or in certain types of 
legal work. The branches of the law in which 
lawyers are most likely to specialize include: ad- 
ministrative, admiralty, corporation, criminal, 
estates and wills, international, labor, patent, real 
estate, trust, and tax law. Some attorneys devote 
themselves entirely to trying cases in the courts. 
Others never appear in court and limit their work 
to activities such as drawing up legal documents, 
conducting out-of-court negotiations, or doing the 
legal work necessary to prepare for a trial. 

Many persons with legal training are not em- 
ployed as lawyers but are in other occupations 
which require some knowledge of law. They may, 
for example, be FBI agents, insurance adjustors, 
tax collectors, probation officers, credit investiga- 
tors, or claims examiners and adjudicators. 


Where Employed 


About 80 percent of the 220,000 lawyers listed 
by the American Bar Association as professionally 
active in 1955 were in private practice. More 
than two-thirds of the private practitioners were 
in practice by themselves; more than one-fourth 
were in a partnership; and the remainder—only 
about 5 percent—worked for other lawyers or law 
firms. 


The greatest number of salaried attorneys are 
employed by government agencies. In 1955, 
about 8,000 held positions with municipal govern- 
ments. The Federal Government employed ap- 
proximately 6,000 attorneys, chiefly in the Depart- 
ment of Justice, the Department of Defense, and 
the Veterans Administration. About another 
3,000 were military personnel serving as attorneys 
in the Armed Forces. A few thousand were em- 
ployed by State Governments. More than 7,000 
held judicial positions. 

The second largest number of salaried lawyers 
work for private companies, including large man- 
ufacturing firms, banks, insurance companies, real 
estate firms, and public utilities. Most of the re- 
mainder teach in law schools. Some lawyers 
combine salaried and independent practice; others 
do legal work on a part-time basis while primarily 
employed in another occupation. 

Although lawyers practice in all parts of the 
country, including small.towns and rural areas, 
they are concentrated in cities and in the States 
with the greatest population. In 1955, about 30 
percent of all lawyers were in New York City, 
Chicago, Washington, D. C., Los Angeles, Boston, 
Detroit, Philadelphia, and Cleveland. Almost 
half were located in the following States: New 
York, California, Illinois, Ohio, Texas, and 
Pennsylvania. 


Training and Other Qualifications 


Before a lawyer can practice in the courts of any 
State he must be admitted to the bar of that State. 
Applicants must pass a written examination, with 
the exception that, in a few States, graduates of 
certain in-State law schools are admitted to the 
bar without examination. If a lawyer has been 
admitted to the bar in one State, he can usually 
be admitted to practice in another State without 
taking an examination, provided he is of good 
moral character and has a specified amount of 
experience. The right to practice before Federal 
courts and agencies is controlled by special rules 
of each court or agency. 

To qualify for bar examinations in most States, 
an applicant must have completed 2 or 3 years of 
college work and, in addition, must be a graduate 
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of a law school approved by the American Bar 
Association or the proper State authorities. 
Some States will accept study in a law office in- 
stead of, or in combination with, study in a law 
school—though this method of training is now 
rarely used. A few States require a period of 
clerkship in a law office after graduation. A 
number of States require registration and ap- 
proval by the State board before students enter 
law school. 

Of the 165 law schools in operation in 1955, 127 
were approved by the American Bar Association 
and the others—chiefly night schools—were ap- 
proved by State authorities only. A substantial 
number of full-time law schools also have night 
divisions designed to meet the needs of part-time 
students; some law schools have only night 
classes. Four years of part-time study is usually 
required to complete the night-school curriculum. 
In 1955, more than one-third of all law students 
were enrolled in evening classes. 

Six years of full-time training after high school 
are generally required to become a lawyer. As 
a rule, this consists of 3 years of college study 
followed by 3 years in law school. However, law 
schools which have a 4-year, full-time curriculum 
may accept students after 2 years of college work. 
On the other hand, some schools require appli- 
cants to have a college degree. Specific college 
subjects are not generally required for entrance 
into law school. Students interested in a particu- 
lar aspect of the law may find it helpful to take 
related courses; for example, engineering and 
science courses would be useful to the prospec- 
tive patent attorney, and accounting would be use- 
ful to the future tax lawyer. 

Although qualified young people interested in 
a legal career can usually obtain admission to 
a law school, they may not always be able to en- 
roll in the school of their choice. Some of the 
more widely known schools frequently have more 
applicants than they can accept. In selecting stu- 
dents, law schools generally consider college 
grades, amount of college education, the particu- 
lar college attended, and recommendations made 
by college professors. A number of law schools 
require applicants to take the standard law school 
admission test, and several give their own apti- 
tude tests. 


The first 2 years of law school are generally 
devoted to fundamental courses such as contracts, 


` criminal law, property, torts, and equity. The 


third year is composed largely of elective courses 
in specialized fields such as tax, labor, or corpora- 
tion law. Practical experience is often obtained 
in the school’s practice court where the students 
conduct trials under the supervision of experi- 
enced jurists. Upon graduation, the degree of 
bachelor of laws (LL.B.) is awarded by most 
schools, although a few confer the degree of juris 
doctor (J.D.). Advanced study is often desir- 
able for those planning to specialize in one branch 
of the law or to engage in research and law school 
teaching. 

Most beginning lawyers start in salaried posi- 
tions although some go into independent practice 
immediately after passing the bar examination. 
Young salaried attorneys usually act as assistants 
(law clerks) to experienced lawyers. As a rule, 
their work is limited to research such as check- 
ing points of law; they rarely see a client or 
argue a case in court. After several years of sal- 
aried employment, during which time they can 
obtain experience and funds and become known 
to potential clients, many lawyers go into practice 
for themselves. 


Employment Outlook 


Young lawyers starting independent practice 
in 1956 encountered considerable competition from 
established attorneys, particularly in large cities. 
Law school graduates in the top 10 percent of 
their class had good opportunities for obtaining 
salaried positions with well-known law firms, on 
legal staffs of corporations and government agen- 
cies, and as law clerks to judges. Graduates of 
the less widely known schools and those with 
lower academic ratings often experienced diffi- 
culty in finding salaried positions as lawyers. An 
appreciable number were not working as lawyers 
but held government and industry positions which 
required some legal training. 

During the late 1950’s and early 1960's, at least 
5,500 lawyers will be needed each year to replace 
those who die, retire, or otherwise leave the pro- 
fession. Some additional graduates will also be 
required to fill new jobs created by the expected 
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gradual increase in demand for legal services. 
However, the supply of lawyers will probably 
be more than sufficient to meet the demand even 
if the number of law school graduates increases 
at a somewhat slower rate than that anticipated 
for all college graduates. As a result, the legal 
profession is expected to remain highly competi- 
tive and some law school graduates may have to 
seek employment in related work. 

Young attorneys entering private practice will, 
as in the past, generally face a “starvation pe- 
riod” of several years while they build up their 
clientele. Prospects for establishing a new prac- 
tice will probably continue to be best in small 
towns and expanding suburban areas since, in big 
cities, competition with other lawyers tends to be 
keener, overhead costs are higher, and the diffi- 
culties of becoming known to potential clients are 
greater. On the other hand, opportunities for 
salaried employment will be limited largely to 
big cities where the chief employers of legal 
talent—government agencies, law firms, and big 
corporations—are generally located. For able 
and well-qualified lawyers, good opportunities to 
advance will continue to exist in both salaried 
employment and private practice. 

A gradual increase in the legal profession is 
expected over the long run, primarily as a result 
of the continued growth of business activity and 
the country’s anticipated population expansion. 
The trend toward more complex legislation at 
Federal, State, and local levels points toward the 
need for more salaried lawyers as well as for more 
independent practitioners. In addition, the in- 
creased use of legal services by low- and mid- 
dle-income groups—stimulated in part by lawyer 
reference plans and legal aid societies—will add 
to the long-term growth in demand for lawyers. 
The growing complexity of business and govern- 
ment activities is expected to create a steadily ex- 
panding demand for lawyers who are specialists 
in such fields as corporation, patent, administra- 
tive, labor, and international law. Moreover, con- 
siderable numbers will continue to be needed as 
replacements for those who leave the profession. 

Opportunities for women lawyers, who com- 
prised less than 3 percent of the profession in 
1955, will probably continue to be limited for some 

time to come. Although more than half of all 
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women lawyers.are employed in salaried posi- 
tions, a substantial number are in practice for 
themselves. Many women lawyers hold positions, 
not as attorneys, but in occupations requiring a 
knowledge of law. 


Earnings and Working Conditions 


Beginning salaries for young lawyers are gen- 
erally highest in large law firms and Federal 
agencies. Those employed by medium-size law 
firms, corporations, and banks generally earn 
somewhat less, and inexperienced lawyers work- 
ing for small law offices or engaged in legal-aid 
work usually receive the lowest salaries. The be- 
ginning lawyer in practice for himself generally 
makes little more than his expenses during the 
first few years and often has some other source 
of income. 

Lawyers in practice less than 5 years earned, 
on the average, about $5,000 in 1954, according to 
a U. S. Department of Commerce survey. As « 
rule, beginners in practice for themselves earned 
less than those in salaried positions. The aver- 
age annual income above expenses for all lawyers 
surveyed in 1954 was approximately $10,200. 
About 5 percent of the lawyers reported earnings 
of $25,000 or more a year. On the average, in- 
comes of lawyers in large cities were higher than 
those of lawyers located in small communities. 
Earnings of salaried attorneys employed by law 
firms were generally highest in large firms. 

Lawyers often work long hours and under con- 
siderable pressure when a case is being tried. In 
addition, they must keep abreast of the latest laws 
and court decisions. However, since lawyers in 
private practice are able to determine their own 
hours and workload, many stay in practice until 
well past 70 years of age. 


Where To Go for More Information 


The specific requirements for admission to the 
bar in a particular State may be obtained from 
the clerk of the Supreme Court or the secretary 
of the Board of Examiners at the State capital. 
Information on law schools and on law as a career 
is available from: 


The American Bar Association, 
1155 East 60th St., Chicago 37, Ill. 
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Librarians* 
(D. O. T. 0-23.20) 


Nature of Work 


Librarians are concerned with making knowl- 
edge and information available to the public, 
chiefly through such printed or recorded materials 
as books, periodicals, pamphlets, and reports. 
Since a number of libraries have recently begun to 
loan phonograph records and film, as well as books, 
librarians may also be concerned with these medi- 
ums. Librarians select and purchase books and 
such other materials as the library loans or uses; 
classify, catalog, and circulate books and other 
loan items; publicize library services; investigate 
the reading interests of people served by the li- 
brary in order to meet these needs; do research to 
secure facts or information requested; and guide 
readers of all ages to books and information suited 
to their individual interests. 

Librarians may also collect, review, and abstract 
published and unpublished materials in order to 
prepare bibliographies and book reviews which 
make information about books and other publica- 
tions more readily available to the public. Some 
librarians serve as advisers to schools or other or- 
ganizations on bibliography and references for 
research. 

In a small library, the librarian may perform all 
of these duties, whereas in a large organization 
different librarians may handle each function. 
Some may specialize in a particular subject-matter 
area. For example, a medical librarian maintains 
and distributes a collection of medical texts, refer- 
ence books, and research materials relating to the 
medical profession ; a law librarian maintains and 
circulates materials used in the legal profession; 
a children’s librarian assists children with their 
school and leisure interests by securing and dis- 
tributing books and other reading materials of 
particular importance to children; and a business 
librarian selects, reviews, collects, and distributes 
books and periodicals on developments in business 
and industry. 


Where Employed 


Librarians are employed in public libraries and 
in libraries maintained by public and private 
schools, colleges, and universities, government 


*Prepared by the Women’s Bureau, U. S. Department of Labor. 


agencies, research associations, and business and in- 
dustrial firms. In the United States in 1950, more 
than 55,000 librarians were employed, of whom 
almost 90 percent were women. About two-thirds 
of these women were employed in public libraries 
or in the libraries of public schools. In recent 
years, more men have been entering the library 
field partly because of the increased salaries being 
offered, the growing emphasis on library service 
in scientific and technical fields, and improved op- 
portunities for advancement to administrative 
positions. 

In 1956, most of the librarians—some 44,000— 
were employed by the 7,500 public library systems 
in the United States. The remainder were em- 
ployed by school, college, special, and Federal 
Government libraries, including libraries serving 
the Armed Forces, and United States Information 
Service libraries in all parts of the world. 

Many elementary and secondary schools had 
their own libraries, and about 1,850 libraries were 
maintained by colleges and universities. More 
than 3,000 special libraries were operated by re- 
search agencies and private firms. These special 
libraries serve the particular interests of the em- 
ploying organization rather than the wide range of 
public interest. For example, the library of a 
scientific research organization deals exclusively 
with materials suited to the conduct of specified 
areas of research, whereas an insurance company 
library concentrates on materials related to the 
insurance business. An estimated 150 libraries 
were run by agencies of the Federal Government. 
The Library of Congress, which is an agency of 
the Federal Government, is the outstanding ex- 
ample of a comprehensive library operation. It is 
the largest library in the United States. Accord- 
ing to law, a copy of every book or pamphlet which 
has been copyrighted in this country must be de- 
posited in this library. 

Although most libraries are located in cities 
and towns, a new type of library (the bookmobile) 
has been developed in recent years to serve large 
geographical areas. About 1,000 of these book- 
mobiles were in use in 1956, traveling from village 
to village to provide library services to people who 
would otherwise have had to travel long distances 
to reach a library. Similarly, bookmobiles are 
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used in some large cities where they prove more 
effective and economical than established branches 
in outlying areas. 


Training and Other Qualifications 


Positions as librarians in small school or public 
libraries and in the Federal Government may be 
secured after completion of a 4-year under- 
graduate course in library science at a college or 
university. Approximately 500 colleges and uni- 
versities offered such courses in 1953. In addi- 
tion, some positions for special librarians may be 
open to persons with specialized education and 
experience in a particular field, such as law, medi- 
cine, engineering, or business, even though they 
have had no library training. 

In recent years, however, the trend has been 
toward requiring the completion of a 1-year cur- 
riculum in a library school, following graduation 
from a 4-year college, for “professional libra- 
rians.” Entrance requirements for professional 
library schools commonly include: (1) graduation 
from an approved 4-year college or university ; (2) 
a superior undergraduate academic record; (3) 
evidence, through credit or examination, of a thor- 
ough knowledge of the fundamentals of library 
work; and (4) a reading knowledge of at least 
one foreign language. Also, skill in typing is 
usually expected of students in library schools. 

Most library schools grant the master’s degree 
upon completion of 1 year’s residence work in 
library science plus an extra summer semester or 
quarter. In 1956, there were 35 of these graduate 
schools in the United States and Canada which 
were accredited by the American Library Asso- 
ciation Committee on Accreditation. 

Many library positions require more than 1 
year of specialized courses in library science. Cer- 
tain positions for special librarians, for example, 
require completion of courses dealing with the 
subject matter with which the librarian will work. 
For example, a librarian who intends to spe- 
cialize in a scientific field would have to take 
courses in mathematics and chemistry, physics, or 
engineering, depending upon the particular spe- 
cialty; and a business librarian would have to 
study economics, business management, account- 
ing, and finance. 

Advancement for the librarian may come 
through transfer to a larger library or by promo- 
tion to a higher grade position in the same li- 


brary. Promotions to administrative positions 
or to specialized work are also possible after addi- 
tional education or experience. It should be 
noted, however, that advancement to higher level 
or specialized positions may be limited to “pro- 
fessional librarians” who have completed gradu- 
ate training in an accredited library school. 

Since certification is required for many library 
positions and the requirements therefor may be 
established by local, county, or State agencies, 
these requirements should be investigated by the 
student through the school or college counselor or 
the American Library Association. 


Employment Outlook 


Library schools and associations reported a na- 
tionwide demand for well-trained librarians in 
1956. There were an estimated 10,000 unfilled 
positions for professional librarians that year. 

Since World War II, the number of degrees 
granted in library science has been less than 2,000 
a year, and library schools have regularly reported 
100-percent placement of graduates. According 
to a 1953 survey, there was a shortage of grad- 
uates from accredited library schools to fill jobs in 
cataloging, library work with children, school 
librarianships, and special library services in sci- 
ence and technology. It has been estimated that 
there were some 6,000 openings for school librari- 
ans in 1954 and at least 1,000 openings in the spe- 
cial library field in 1955. Most of the latter were 
in science and technology. Less than 15 percent: 
of the library school graduates in 1954 entered the 
special library field, and only about 2 percent were 
in science and technology. The majority of grad- 
uates took school or public library positions. 

The demand for librarians is expected to con- 
tinue and to increase for the remainder of the 
1950’s and well into the 1960’s. The expanding 
school population and improved standards for 
school libraries will necessitate the employment 
of a growing number of fully trained librarians. 
Many additional openings will be created by turn- 
over among young women in the field who leave 
their jobs for marriage and family reasons. Spe- 
cial librarians, particularly in science and tech- 
nology, will be greatly in demand as a result of the 
increasing interest in industrial research. 

The supply of graduates from accredited library 
schools is expected to be insufficient to meet these 
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needs. Therefore, employment opportunities for 
trained workers will continue to be very good 
throughout this period, Those with special train- 
ing in the sciences will have excellent opportuni- 
ties, and mature workers, as well as those who can 
work only part time, will have good chances for 
employment. 

Over the long run, employment for librarians, 
particularly the specialists, is expected to expand, 
as more and more new information becomes avail- 
able and the complexity of our sources of knowl- 
edge increases. 


Earnings and Working Conditions 


Geographical region, size of city, size and type 
of library, and degree of responsibility and tech- 
nical skill required are important factors in- 
fluencing librarians’ salaries. In 1956, the average 
salary for beginning library school graduates was 
$3,800 at year. Special librarians reported sal- 
aries beginning at $4,000, with science-technology 
specialists receiving about $1,000 more. A 1955-56 
survey of 110 universities with large graduate 
programs showed salaries ranging from $5,800 to 
$15,900 a year for chief librarians. Their average 
salary was $9,200. Entrance salaries in the Fed- 


eral Government in 1956 were $3,670 and $4,525 
for librarians, depending upon the extent of their 
education and experience. Library assistants 
were hired at $2,690 and $2,960. 

The typical workweek for librarians is 40 hours 
and may include evening work in those libraries 
that remain open evenings. The 5-day week is 
becoming common, and the usual vacation after 
a year’s service is 4 weeks. In school libraries, the 
work year customarily coincides with the school 
year. 


Where To Go for Further Information 


Additional information, particularly on schools, 
requirements, and scholarships or loans may be 
obtained from: 

American Library Association, 
50 E. Huron St., Chicago 11, Il. 

Information on requirements and placement of 

special librarians may be secured from : 
Special Libraries Association, 
31 East 10th St., New York 3, N. Y. 

Information about school library systems may 

be secured from: 


U. S. Department of Health, Education, and Welfare, 
Office of Education, Washington 25, D. C. 


Newspaper Reporters 
(D. O. T. 0-06.71) 


Nature of Work 


Reporters collect information on news events 
and write news stories for publication in daily or 
weekly newspapers. They gather information by 
interviewing people, consulting police and other 
public records, observing events as they happen, 
and by doing research in libraries. As a rule, re- 
porters take brief notes while collecting facts and 
type their stories upon return to the office. Some- 
times, to meet deadlines, they telephone the in- 
formation to other reporters, known as “rewrite 
men,” who write the stories for them. 

Big city dailies frequently assign some reporters 
to special “beats,” such as police stations or courts, 
to cover news originating in these places, while 
local news which develops elsewhere is handled 
by general assignment reporters. News on cer- 
tain subjects such as sports, politics, and religion 
is often dealt with by specialists in these fields. 


Reporters on small newspapers not only cover all 
aspects of local news but may also take photo- 
graphs, write headlines, lay out inside pages, and 
even write editorials. On the smallest weeklies, 
they may also solicit advertisements, sell subscrip- 
tions, and perform general office work. 

Newspaper reporting is only one of several oc- 
cupations open to young people trained in jour- 
nalism. Persons with this background may also 
work for general circulation magazines, trade, 
business, labor, and other specialized periodicals; 
for radio and television stations, advertising agen- 
cies, and public relations firms; and for govern- 
ment agencies. These related activities are not 
dealt with in this statement. 

Of approximately 60,000 editors and reporters 
employed in the printing and publishing indus- 
tries in 1950, it is estimated that about half were 
newspaper reporters. Although women composed 
almost one-third of the combined group, the pro- 
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Newspaper reporter phoning in a story to the city desk. 


portion of newspaper reporters who were women 
was much smaller. 


Where Employed 


The majority of reporters are employed by daily 
newspapers and most of the others work for week- 
ly papers. In addition, some reporters are em- 
ployed by press services and newspaper syndicates. 

Reporters work in cities and towns of all sizes 
throughout the country. Of the approximately 
1,800 daily and 9,000 weekly newspapers pub- 
lished in 1956, the great majority were in small 
towns. Sizable numbers of reporters, however, are 
located in cities since each large city daily employs 
many reporters whereas a small-town paper gen- 
erally has only a few. 


Training and Other Qualifications 


Although talented writers with little or no 
academic training beyond high school can become 
reporters, an increasing number of newspapers 
require applicants to have a college education. 
Some editors prefer college graduates with a de- 
gree in journalism while others consider a degree 
in liberal arts equally desirable. - 


Professional training leading to a degree in 
journalism can be obtained in more than 150 
colleges; about 100 of these have separate depart- 
ments or schools of journalism. The typici! 2- 
year journalism curriculum is given during the 
junior and senior years of college and is about 
equally divided between cultural and profession- 


al subjects. Professional subjects offered students 
preparing to become newspaper reporters include 
reporting, copyreading, editing, feature writing, 
and the history of journalism. Graduate training 


is a relatively recent development and, although 
a number of schools award master’s degrees, only 
a few offer programs leading to the doctor’s de- 
gree in journalism. In 1956, most schools and 
departments of journalism were not overcrowded 


and qualified applicants had an excellent chance 
of admittance. 
Young people who wish to prepare for news- 


paper work by obtaining a liberal arts background 
in college should take English and specialized 
courses in writing as well as subjects such as so- 
ciology, political science, economics, history, and 
psychology. Those without college training v=u- 
ally qualify by gaining experience on ruil, 
small-town, or suburban papers. The ability jo 
write well and to report the news accurately se 
important for success in this field, as are such per- 
sonal qualities as a “nose for news,” persistence, 
initiative, resourcefulness, and an accurate 
memory. 

Most beginners become “cub” reporters on week 
ly or small daily newspapers. However, some 
college graduates start as copy boys on large city 
papers and occasionally obtain promotions to re- 
porting jobs. Other graduates are hired directly 
for reporting positions by some large newspapers 
that prefer to train them on the job. In competing 
for regular positions, it is helpful to have had 
experience as a “stringer”—one who covers the 
news in a particular area for a newspaper and is 
paid on the basis of the stories printed. 

“Cub” reporters are assigned to such work as 
summarizing speeches, covering relatively unim- 
portant meetings or interviews, writing obituaries, 
and handling minor news events. As they gain 
experience, they may advance to covering more 
important developments or are assigned to a 
a “beat” or special subject. For experienced re- 
porters, advancement is possible to positions such 
as columnist, or correspondent, or editor. News- 
papermen also progress by moving to reporting 
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jobs with larger papers or with press services and 
newspaper syndicates. Some reporters eventually 
advance to top executive positions or become pub- 
lishers. Others transfer to related fields such as 
advertising, radio, television, or public relations. 


Employment Outlook 


Weekly or daily newspapers located in small 
towns and suburban areas offered the most op- 
portunities to young people seeking work as news- 
paper reporters in 1956. City dailies provided 
some opportunities for beginners to start as copy 
boys with a chance of later advancement to re- 
porting jobs. In addition, city newspapers occa- 
sionally employed beginners to fill openings for 
reporters, although experienced reporters were 
usually hired for such positions and there was 
considerable competition for reporting jobs in 
most large cities. Beside these opportunities in 
reporting, openings in related fields such as ad- 
vertising, trade and technical publishing, radio, 
and television were readily available to new col- 
lege graduates with journalism training. 

During the late 1950’s and early 1960’s, most 
opportunities to enter newspaper reporting are 
expected to result from the need to replace re- 
porters receiving promotions to editorial or other 
higher level positions, transferring to other fields 
of work, or lost to the profession through death 
or retirement. Although newspaper circulation 
is likely to grow and the number of pages per 
newspaper is expected to increase, newspapers 
will probably be able to take care of this ex- 
pansion without a comparable rise in employ- 
ment of reporters. Prospects for beginners are 
expected to remain best on small-town and subur- 
ban newspapers. On such papers, preference will 
probably continue to be given to beginning re- 
porters who are versatile and able to help with 
photography and other aspects of the work and 
who are acquainted with the community. In 
view of the interest and attraction of newspaper 
work, there will probably always be many young 
people seeking to enter the field. However, talent- 
ed individuals will—in the future as in the past— 
have a good chance of breaking into and advancing 
in the profession. 

Special opportunities for women are to be 
found in reporting on subjects such as society 
news, food, fashions, clubs, and beauty culture for 
the society page of the women’s section of news- 


papers. However, on some newspapers, women 
reporters are used on the same types of jobs as 
men. Women also have many. prospects for 
employment in related fields of journalism. 


Earnings and Working Conditions 


Many daily newspapers have negotiated con- 
tracts with the American Newspaper Guild which 
set minimum wages for beginning reporters and 
provide for salary increases to be given an- 
nually for the first few years. In 1956, Guild 
minimum rates for reporters without any previous 
experience ranged from about $45 a week on a 
few of the smaller daily papers to more than $70 
a week on a number of big city dailies. However, 
the majority of newspapers with Guild contracts 
paid beginning reporters between $50 and $65 a 
week. Young people starting as copy boys earn 
much less than new reporters. 

Guild minimum rates for experienced reporters 
in 1956 ranged from $100 a week on the smaller 
papers to $130 a week and more on some big city 
papers. Well-qualified and experienced reporters 
are often paid salaries higher than the minimum 
rates called for in Guild contracts. Some partic- 
ularly successful reporters on city dailies earn 
more than $200 a week. 

Newspaper reporters on city papers generally 
work 8 hours a day, 5 days a week, although their 
hours are often irregular. Many of those em- 
ployed by morning papers start work in the after- 
noon and finish around midnight. Large city 
papers pay overtime rates for more than 40 hours 
of work a week and often provide various em- 
ployee benefits such as paid vacations, group 
insurance, and pensions. 


Where To Go for More Information 


Information about opportunities with daily 

newspapers may be obtained from: 
American Newspaper Publishers Association, 
370 Lexington Ave., New York 17, N. Y. 

Information on union wage rates is available 
from: 

American Newspaper Guild, Research Department, 
1126 16th St., NW., Washington 6, D. ©. 

Names and locations of all daily newspapers 
and a list of departments and schools of journal- 
ism are published in Editor & Publisher Inter- 
national Yearbook, available in most large news- 
paper offices and public libraries. 
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Personnel Workers 
(D. O. T. 0-39.81 through .83, .85 through .88, and 0-68.70 through .78) 


Nature of Work 


Personnel workers are concerned with helping 
management make the most effective use of em- 
ployee abilities. They are responsible for the 
development of recruiting and hiring procedures 
and for the maintenance of personnel records. In 
addition, they may counsel employees, advise man- 
agement in disciplinary matters such as the dis- 
charge of employees, classify jobs, plan wage and 
salary structures, develop safety programs, and 
conduct research in personnel methods. Labor 
relations, employee training, and the administra- 
tion of retirement and other benefit plans are also 
important aspects of their work. (Personnel 
workers in schools and colleges who counsel stu- 
dents or are otherwise concerned with student 
problems are not dealt with in this report.) 

Personnel work ranges from policymaking to 
routine administrative activities and includes a 
number of highly specialized functions. Indus- 
trial relations directors, personnel managers, 
training directors, and others in executive posi- 
tions are generally concerned with formulating 
policy and advising management. Positions such 
as job analyst, personnel counselor, salary and 
wage administrator, and labor relations specialist 
require specialized training. Some personnel jobs 
deal with administrative details and procedures 
which are of a routine nature. 

The types of personnel jobs found in a company 
depend on the size of the company and the extent 
of its personnel activities. In a small business, 
one person may handle all the personnel work and, 
in some cases, also have other duties. In a very 
large organization, on the other hand, the per- 
sonnel department may have several hundred em- 
ployees with highly specialized duties. The great- 
est number and variety of personnel positions are 
to be found in big companies whose personnel pro- 
grams include labor relations, training, safety, job 
classification, and other specialized aspects of em- 
ployee relations. Some business organizations 
limit their personnel activities largely to recruit- 
ment, handling of disciplinary problems, and 
maintenance of personnel records ; these companies 
need fewer personnel workers. 


chemicals. 


Where Employed 


Personnel workers are found in nearly all types 
of business enterprises as well as government agen- 
cies. Of the more than 50,000 personnel and labor 
relations workers employed in 1950, well over half 
worked for private industry. Industries employ- 
ing large numbers are steel, automobile, and ma- 
chinery manufacturing, telephone and other utili- 
ties, department stores, petroleum refining, and 
About one-third of all personnel and 
labor relations workers are employed by Federal, 
State, and local government agencies, chiefly those 
of the Federal Government. In addition, a num- 
ber are college teachers of personnel administra- 
tion, industrial relations, and similar subjects. 
Some work independently, generally as manage- 
ment consultants or labor relations experts. Most 
personnel workers are located in big cities and in 
the highly industrialized sections of the country. 


Training and Other Qualifications 


A college education is becoming increasingly 
important for personnel work. However, many 
personnel executives are not college graduates but 
entered the field by advancing from production, 
sales, or clerical jobs, and this method of entry is 
still open for some jobs in private industry. For 
professional positions with the Federal Govern- 
ment, a bachelor’s degree is generally needed. 
Some specialized positions in both private indus- 
try and government service require advanced 
training beyond the bachelor’s degree. 

College courses in personnel management, busi- 
ness administration, public administration, psy- 
chology, statistics, economics, political science, 
sociology, English, and public speaking are re- 
garded as desirable preparation for personnel 
work. Although some employers in private in- 
dustry prefer college graduates who have majored 
in personnel administration, many consider such 
training too specialized and prefer those with a 
general business administration background. 
Other employers consider a well-rounded liberal 
arts education the most desirable preparation for 
personnel work. Young people interested in gov- 
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ernment positions are often advised to major in 
public administration, political science, or person- 
nel administration; however, those with other 
aéademic backgrounds are also eligible for govern- 
ment employment. 

For some positions, more specialized training 
may be necessary. Jobs involving testing and 
counseling often require a bachelor’s degree with 
a major in psychology or even a graduate degree 
in this field. An engineering degree may be 
needed for work dealing with time study or safety 
standards, and a degree in industrial relations may 
be helpful for work involving labor relations. A 
background in accounting and law is also very use- 
ful for those aspects of personnel work dealing 
with wages, pension and other employee benefit 
plans, and labor relations. 

Most employers perfer personnel workers who 
have had firsthand experience with the operations 
of the company and with the type of work per- 
formed by the employees. For this reason, many 
firms recruit new personnel staff members from 
their own employees—in which case, other quali- 
fications often outweigh educational background. 
On the other hand, some companies and govern- 
ment agencies hire only college graduates and put 
them through in-service training programs that 
teach both the operations of the organization and 
specific personnel procedures. College graduates 
may also be employed directly for beginning jobs 
in personnel work as junior interviewer, personnel 
clerk, assistant job analyst, or labor relations 
assistant. 

Qualities regarded as desirable for success in 
personnel work are the ability to speak and write 
well, plus more than average skill in working with 
people of all levels of intelligence and experience. 
In addition, the prospective personnel worker 
should have a liking for detail, a high degree of 
persuasiveness, and an attractive appearance. 


Employment Outlook 


Some opportunities to advance to personnel 
work will be available in the late 1950’s for quali- 
fied young people willing to start in production, 
clerical, or subprofessional positions. However, 
new graduates seeking to enter professional per- 
sonnel positions directly from college are expected 
to face keen competition in many parts of the 
country. A number of opportunities for immedi- 
ate professional employment will be offered 


through in-service training programs for junior 
personnel workers conducted by large companies 
and Federal Government agencies. In general, 
employment prospects will be best for college 
graduates with specialized training in certain as- 
pects of personnel work such as psychological 
testing, safety engineering, counseling, and indus- 
trial relations. 

A gradual increase in the demand for personnel 
workers is expected over the long run. The antici- 
pated expansion in the country’s labor force will 
create a need for more personnel workers to carry 
on existing types of activities. In addition, a 
marked growth is expected in many aspects of per- 
sonnel work. Increased recognition of the im- 
portance of the “human factor” in industry will 
bring about a demand for more executives trained 
in employee relations; wider use of psychological 
testing by employers will result in a need for ad- 
ditional staff; and growth of in-service training 
programs and their application to new problems 
will increase the size of training staffs. The de- 
mand for more labor relations experts is also ex- 
pected to continue. Extension of employee serv- 
ices, growing emphasis on safety, development of 
pension and other benefit plans, and intensified 
research activities also point toward a future de- 
mand for more trained personnel workers. More- 
over, additional workers will be needed to replace 
those lost to the field through retirement or death 
and for other reasons. 

Opportunities for women, who constitute ap- 
proximately one-fourth of all personnel workers, 
are expected to continue to expand. Prospects will 
remain best in organizations which have many 
women employees such as department stores, tele- 
phone companies, and government agencies. Al- 
though advancement opportunities will probably 
continue to be limited, a growing number of 
women are expected to attain top positions. 


Earnings and Working Conditions 


Beginning salaries for college graduates in pro- 
fessional personnel positions typically ranged 
from $3,000 to $4,500 a year in 1956. In the Fed- 
eral Government, beginners with bachelor’s de- 
grees started at $3,670 a year and those with mas- 
ter’s degrees at $4,525. Prospective personnel 
workers who held clerical, production, or subpro- 
fessional positions generally earned lower salaries. 
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The average salary paid personnel directors and 
others in top positions in 1956 was approximately 
$10,000 a year. However, annual salaries ranged 
from less than $5,000 in some small companies to 
more than $60,000 for vice presidents in charge of 
personnel or industrial relations in some giant 
corporations. 

Employees in most personnel offices generally 
work 40 hours a week. However, during periods 
of intensive recruitment, strikes, or other unusual 
situations, considerable overtime work may be re- 
quired. Asa rule, personnel workers are paid for 
holidays and vacations. 
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Where To Go for More Information 


General information on personnel work as a 
career may be obtained from: 

The American Society for Personnel Administration, 
Kellog Center, East Lansing, Mich. 

General information about public service cs- 
reers, including personnel work, may be obtain««| 
from: 

Public Personnel Association, 
1313 East 60th St., Chicago 37, IU. 


American Society for Public Administration, 
6042 Kimbark Ave., Chicago 37, Il. 


Psychologists 


(D. O. T. 0-36.21 through .26) 


Nature of Work 


Psychologists study the behavior of people and 
use the knowledge gained to help individuals ad- 
just successfully to home, social, school, and work- 
ing situations. Many teach in colleges and uni- 
versities or engage in research. Others apply psy- 
chological principles and methods in such activi- 
ties as diagnosing and treating mental disorders, 
measuring aptitudes, counseling, and selecting 
workers for jobs. Altogether, in early 1956, there 
were about 20,000 professionally employed psy- 
chologists, of whom approximately one-fourth 
were women. 

Psychologists may be divided into two major 
groups: Those who specialize in the applied fields 
of psychology and generally work directly with 
people, and those who specialize in the basic sci- 
ence fields and are employed mainly in research 
or college and university teaching. The largest 
number of psychologists, over one-third, are spe- 
cialists in clinical psychology, an applied field 
which deals primarily with problems of malad- 
justed or disturbed people. They interview, give 
diagnostic tests, and provide group or individual 
psychotherapy. Specialists in counseling psychol- 
ogy, the second largest field, help studenis, the 
physically handicapped, and other individuals 
achieve educational, vocational, and social adjust- 
ment. Psychologists specializing in the other ap- 
plied fields may deal with educational methods, 


personnel selection, and the efficiency of workers 
on the job. Many specialists in the applied fields 
do research work and college teaching—often on » 
part-time basis. 

The basic science fields employ about one-fifth 
of all psychologists and include such specialties as 
social, experimental, and physiological psychol 
ogy. A few examples of problems on which spe 
cialists in these fields may do research are: How 
leadership qualities are developed; how color is 
recognized; and how the brain functions under 
conditions of extreme fatigue. 


Where Employed 


Colleges and universities employ more than one- 
third of all professional psychologists. Federal 
Government agencies—chiefly the Veterans Ad- 
ministration, the Department of Defense, and the 
Public Health Service of the Department of 
Health, Education, and Welfare—employ the sec- 
ond largest group. In addition, large numbers 
work for State and local government agencies. 
Sizable groups also work for elementary and high 
schools, private industry, and nonprofit founda- 
tions, hospitals, and clinics. A small number serve 
as commissioned officers in the Armed Forces and 
the Public Health Service. A few psychologists, 
less than 5 percent, are in independent practice. 
In addition to positions with the title “psycholo- 
gist,” there are many personnel and administrative 
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jobs filled by persons trained in psychology. 
Most psychologists are employed in large cities and 
in university towns. 


Training and Other Qualifications 


The master’s degree with a major in psychology 
is generally the minimum requirement for profes- 
sional employment in the field of psychology. The 
Ph. D. degree is needed for many beginning jobs 
and is almost essential for advancement. The 
bachelor’s degree is not considered sufficient edu- 
cation for professional employment, but some 
young people with this degree secure jobs of a rou- 
tine nature in psychological work and in related 
work where training in psychology is helpful. 

A Ph. D. in clinical or counseling psychology 
usually requires 4 or 5 years of graduate study, 
including 1 year of internship or supervised ex- 
perience. In these specialties, the trend toward 
practical training often also extends the minimum 
time needed to earn the master’s degree from 1 to 
2 years. Specialists in the other psychological 
fields frequently complete the doctoral program 
in 3 or 4 years and can secure the master’s degree 
in 1 year. 

Most graduate schools prefer students with well- 
rounded educational preparation and do not re- 
quire an undergraduate major in psychology. 
Students are selected primarily on the basis of 
college grades and their performance on aptitude 
tests. Emotional stability, interest in people, and 
social maturity are considered especially impor- 
tant for those preparing to enter the applied fields. 

Many graduate students receive financial help 
from universities and other sources, either in the 
form of part-time employment as assistants or 
outright grants as fellows. Several Federal agen- 
cies provide funds to graduate students either di- 
rectly or through the educational institution giv- 
ing the training. The Veterans Administration 
offers a large number of 4-year doctoral trainee- 
ships, chiefly in clinical and counseling psychol- 
ogy, during which time students are paid for part- 
time employment with that agency. The Public 
Health Service supports doctoral traineeships in 
clinical psychology. The Office of Vocational Re- 
habilitation offers 2-year traineeships in vocational 
rehabilitation counseling, primarily for those 
working toward the master’s degree. 


Beginning psychologists with master’s degrees 
qualify for jobs assisting in the administration 
and interpretation of psychological tests, analyz- 
ing and collecting statistical data, counseling in 
schools, performing routine administrative and 
personnel duties, or acting as vocational rehabili- 
tation counselors. Those with doctorates qualify 
for more responsible research, clinical, and coun- 
seling positions as well as for teaching in colleges 
and universities. In considering the qualifications 
of psychologists, some employers are placing in- 
creasing emphasis on a sound knowledge of mathe- 
matics and of the biological and physical sciences. 

To enter Government employment, psycholo- 
gists must usually qualify through the Civil Serv- 
ice system. Those desiring to qualify for inde- 
pendent practice must meet certification or li- 
censing requirements in an increasing number of 
States. Nine States—Arkansas, Connecticut, 
Georgia, Kentucky, Maine, Minnesota, Tennessee, 
Virginia, and Washington—had such require- 
ments in 1955. 


Employment Outlook 


The strong demand for well-qualified psycholo- 
gists which existed in early 1956 was expected to 
continue for several years. However, some inex- 
perienced young people with only master’s degrees 
were having difficulty finding work as psycholo- 
gists, and this situation may persist. 

Employment of psychologists will increase sub- 
stantially during the 1960’s; though perhaps at 
a slower rate than between 1945 and 1955 when 
the number in the profession tripled. In addition 
to the country’s growing population, the following 
factors point toward long-term expansion of the 
profession: Increasing recognition by schools, 
government agencies, and private industry of the 
contributions that can be made by this relatively 
new science; growing concern about mental health 
needs, resulting in a tremendous increase in State 
funds available for the treatment of the mentally 
ill; and the emergence of the Federal Government 
as a major sponsor of psychological research not 
only within the Government but also in universi- 
ties and private industry. 

A considerable expansion is anticipated in the 
number of psychologists employed by State agen- 
cies. Currently understaffed mental hospitals and 
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mental hygiene clinics will need many clinical 
psychologists. Employment of vocational reha- 
bilitation counselors in State programs is expected 
to increase from 1,600 in 1955 to more than 4,500 
by the early 1960’s, and will draw primarily upon 
psychologists with the master’s degree who have 
specialized in rehabilitation work. In addition, 
the number of psychology teachers needed by col- 
leges and universities will rise considerably, par- 
ticularly during the 1960’s (see statement on col- 
lege and university teachers, p. 63), and substan- 
tial growth is expected in the number of psycholo- 
gists employed in elementary and secondary 
schools. The trend toward greater use of psycho- 
logical techniques by private industry is likely to 
continue, thereby creating new openings for ex- 
perimental, personnel, and human engineering 
specialists. 

The Federal Government, which employed 60 
percent more psychologists in 1954 than in 1951, 
will remain an important source of employment. 
Many openings for psychologists with Ph. D.’s 
are expected at Veterans Administration hos- 
pitals. Such hospitals employed 600 clinical and 
100 vocational counseling psychologists in 1955, 
and it is estimated they will need about 1,500 
clinical psychologists and from 500 to 1,000 addi- 
tional vocational counseling psychologists by the 
early 1970’s. The Department of Defense will 
probably continue to have some openings for re- 
search psychologists who are specialists in ex- 
perimental, physiological, human engineering, 
and personnel psychology. It should be kept in 
mind, however, that the number of Government 
positions is dependent on funds appropriated an- 
nually by Congress. 

In addition to newly created jobs, some va- 
cancies occur each year owing to deaths and re- 
tirements. However, such openings will be rela- 
tively few for several years since psychologists 
area young group. The transfer of psychologists 
to work of a purely administrative nature also 
creates some job vacancies. 

Most employment opportunities for women 
psychologists will probably continue to be in 
clinical and counseling psychology ; in 1955, about 
half the women professionally employed as psy- 
chologists were clinical psychologists. Women 
often find it difficult to secure work with psycho- 


logical consulting firms, in some kinds of mili- 
tary research, or as industrial psychologists. 


Earnings and Working Conditions 


Beginning salaries in early 1956 were generally 
around $5,000 for well-trained psychologists with 
Ph. D.’s. However, in the Federal Government 
and private industry, some psychologists with the 
doctorate started at $6,500, Those with only a 
master’s degree generally began at salaries be- 
tween $3,600 and $4,500. 

Median earnings of psychologists—disregard- 
ing differences in training and experience—were 
$6,400 in 1954, according to a survey of 15,000 
psychologists, chiefly members of the American 
Psychological Association. Psychologists work- 
ing for private industry or consulting firms had 
median earnings of $7,000; those in the Federal 
Government or in the Armed Forces, $6,700; and 
those in colleges or universities, $5,800. Ph. D.'s 
averaged $7,800 a year and psychologists with 
only master’s degrees, $5,100. Women Ph. D.'s 
had median earnings of $6,000, and those with 
master’s degrees, $4,500. All these figures include 
not only regular salaries but also any additional 
income received from professional work, such as 
summer teaching and consulting. 


Where To Go for More Information 


General information on the professional, place- 
ment opportunities, and a list of universities with 
approved doctoral programs in clinical and coun- 
seling psychology may be secured from: 

American Psychological Association, 
1333 16th St. NW., Washington 6, D. C. 

Information on traineeships and fellowships 
may be secured from colleges and universities 
with graduate psychology departments and from 
the following government agencies: 

Chief, Vocational Counseling, Department of Medi- 


cine and Surgery or Chief, Clinical Psychology Divi- 
sion, Veterans Administration, Washington 25, D. C. 


Office of Vocational Rehabilitation, U. S. Department 
of Health, Education, and Welfare, Washington 25, 
D. C. 


Training and Standards Branch, National Institute 
of Mental Health, National Institutes of Health, 
Bethesda, Maryland 
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Social Workers* 


(D. O. T. 0-27.06 to 0-27.50) 


Nature of the Work and Where Employed 


Social workers help people to solve their fam- 
ily, health, financial, or other problems which 
jeopardize their welfare. They provide financial 
aid, advice, and assistance in such matters as 
finding a job, arranging for medical care, or 
securing low-cost housing. They seek to change 
the attitudes and behavior of individuals when 
necessary to aid them in caring for themselves 
more effectively and in improving their relation- 
ships with others. 

Of the 80,000 or more social workers in the 
country (most of whom are case workers) about 
two-thirds are government employees, mainly in 
public assistance or other welfare programs ad- 
ministered by State, county, or city governments. 
The remainder are employed by voluntary agen- 
cies, supported by contributions, endowments, or 
fees paid by those served. In proportion to the 
population, more social workers are employed in 
the North than in the South and more in the East 
than in the West. More work in urban than in 
rural areas. About 2 out of 3 are women. 


Social Caseworkers Working With Families. 
Most social caseworkers work directly with indi- 
viduals and families who have difficulties such as 
those arising from poor relationships between hus- 
band and wife or between parent and child, poor 
household management, ill health, or lack of in- 
come. More than 36,000 caseworkers in public 
assistance or other government welfare programs 
arrange for financial aid for the blind, aged, dis- 
abled, and unemployed and for children lacking 
one parent or both. Oaseworkers may help em- 
ployable people find jobs. They may also arrange 
for medical care or for the distribution of food 
and clothing to their clients. 

Besides caseworkers in government agencies, 
over 5,000 family workers are employed by pri- 
vate agencies, for the most part to counsel troubled 
people. Only emergency financial aid is given 
by these private organizations as needy persons 
are referred to public assistance agencies. Among 
the larger of the private agencies in most cities 
are those affiliated nationally with the Family 


*Prepared by the Women’s Bureau, U. S. Department of Labor. 
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Service Association, Catholic Charities, Jewish 
Family Service, various Protestant churches, the 
Salvation Army, and the National Travelers’ Aid. 


Child-Welfare Workers. More than 14,000 
social caseworkers in both government and pri- 
vate child-welfare agencies perform such services 
as placing neglected or mistreated children in fos- 
ter homes, providing a temporary housekeeper in 
a home where the mother is in a hospital, counsel- 
ing a youthful offender who has been brought be- 
fore the juvenile court, aiding the unmarried 
mother and her child to find a satisfactory place 
in the community, or providing appliances for 
a crippled child. 


School Social Workers. More than 1,000 school 
social caseworkers are employed in at least 500 
school systems on a full-time basis. Other school 
social workers have classroom duties and devote 
only part of their time to social work. A school 
social worker may visit the home of the child with 
poor attendance, give guidance to aggressive or 
excessively shy children, or seek the causes of poor 
progress in the case of an intelligent child. Most 
of these workers are employed in large school sys- 
tems. Seven States have legislation which pro- 
vides for these services on a local basis. 


Medical Social Workers. An estimated 6,000 
social caseworkers work with doctors and nurses 
to aid patients when personal or emotional needs 
retard recovery. They are employed by public 
health departments, in hospitals, clinics, and 
health centers. They may work on such pro- 
grams as those concerned with polio, heart disease, 
cancer, tuberculosis, and rehabilitation. The 
medical social worker may, for instance, aid a 
child amputee to develop a more healthful attitude 
toward his handicap, work with an uncooperative 
patient shying away from surgery, or instruct a 
discharged patient’s family on his diet and care. 
The medical social worker helps both the patient 
and his family to understand the recommendations 
of the physician. 


Psychiatric Social Workers. Nearly 2,300 so- 
cial caseworkers are employed in mental hospitals 
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or clinics and similar agencies for adults and 
children. They help the psychiatrist and other 
members of the psychiatric team plan for the 
patient and they interpret to the patient’s family 
the meaning of mental illness. They also work 
with the patient after he returns home as well as 
with his family and community agencies. 

One of the large employers of psychiatric social 
workers is the Veterans Administration. In vet- 
erans’ hospitals and clinics, medical and psychiat- 
rie social workers are used interchangeably and 
both are known as clinical workers; in 1956, they 
numbered over 1,350. 


Social Group Workers. A social group worker 
works with organized groups of all ages to de- 
velop the individual and to foster socially desir- 
able behavior. Leisure-time activities programs 
may include handicrafts, games, hikes, dancing, 
and the like. Specially planned groups may also 
be set up for the treatment of emotionally dis- 
turbed persons or for redirecting the behavior of 
delinquent youth, under the guidance of fully 
trained social group workers. 

Many of the 9,000 workers in this field are em- 
ployed by youth-serving social agencies and set- 
tlement houses. Others work for the American 
Red Cross, recreation departments, camps, re- 
ligious organizations, and such agencies as the Girl 
Scouts and the Camp Fire Girls. A small but 
increasing number are employed in hospitals, 
clinics, public social agencies, and in community 
programs for older workers. 


Community Organization Workers. An esti- 
mated 2,000 to 3,000 social workers are employed 
by community chests, community welfare coun- 
cils, and other community agencies which have 
responsibilities for health and welfare planning. 
They have such duties as determining whether ad- 
ditional social organizations are needed or recom- 
mending changes in social organizations already 
in existence to avoid duplication of effort. Some 
community organization workers set up and con- 
duct fund-raising campaigns and supervise the 
disbursement of collected funds as directed by the 
community council, 


Other Social Workers. Social workers are 
found performing a variety of other services. 
They work in all types of institutions, serving 
such groups as aged persons, delinquents, and 
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adult offenders. About 3,000 are engaged in cor- 
rectional work with those on probation or parole. 
Some 800 are teachers in schools of social work, 
almost half of them working part time. An esti- 
mated 500 specialists are in the social worl: re- 
search field in large cities and research centers, 
measuring the effectiveness of the social se: ices 
rendered and seeking ways to improve methods 
of operation. 

Some experienced social workers from the 
United States serve in other parts of the world. 
They may work as consultants in the rehabilita- 
tion of the disabled, as teachers in schools or sem- 
inars, or as administrators in setting up agencies 
and schools. They may be employees of the Fed- 
eral Government, the United Nations or one of its 
affiliated groups, national professional associa- 
tions, or private agencies such as the American 
Friends Service Committee, the American Red 
Cross, United Hebrew Immigrants Aid Society, 
the Young Women’s Christian Association, »nd 
the Catholic Relief Service. 


Training, Other Qualifications, and Advancement 


The social work profession considers 2 years 
of graduate training, in 1 of the 51 approved 
schools of social work in the United States, as 
a desirable standard for professional social work- 
ers and is encouraging adherence to this standard 
by educators and employers of social workers. In 
these schools, the student is helped to develop 
an ability to perform social work functions 
through classroom courses, field work, and re- 
search. Basic training is the same for all types 
of workers. For admission to schools of social 
work, the applicant must have earned a bache- 
lor’s degree in an approved liberal arts college. 

For the student planning to become a social 
worker, undergraduate work should include such 
courses as economics, political science, psychol- 
ogy, sociology, statistical methods, and the bio- 
logical sciences. English composition and public 
speaking courses help in preparing records, inter- 
viewing, and participating in meetings and 
conferences. Possibly 200 colleges and universi- 
ties offer upperclassmen one or more under- 
graduate, introductory courses in social work. 
About half of them offer 10 or more semester hours 
in an organized sequence and are members of 
the Undergraduate Division of the Council of 
Social Work Education. Although these courses 
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are not required for entrance to graduate schools 
of social work, they give the interested student an 
excellent introduction to the work. 

In addition to adequate training, a student in 
social work should have a warm interest in people 
and in social problems, a mature and unbiased 
outlook, and should be able to exercise good judg- 
ment. Students. at all levels will find helpful 
such experiences as serving as a part-time volun- 
teer, or as a summer employee, in camps, social 
settlements, hospitals, and social agencies. 

In relation to the number of students in this 
field, more financial aid for students with good 
academic records is available for graduate study 
in social work than in most professions. In 1955, 
approximately 70 percent of graduate social work 
students were receiving such aid. Scholarships 
are offered by graduate schools, private agencies, 
foundations, civic groups, and State Govern- 
ments for those with good scholastic standing. 
Sometimes aid is offered contingent upon the stu- 
dent’s pledge to return to work for the financing 
agency. Agencies often grant leave of absence 
and give scholarships to promising employees to 
encourage graduate study. In other instances, 
students are paid for part-time social work, thus 
providing funds for their professional education. 

Such, however, is the shortage of qualified per- 
sonnel in this profession that about three-fourths 
of the social workers in 1956 had less than 1 year 
of professional education. The proportion of 
those with graduate preparation ranges from 22 
percent among public assistance workers to 60 per- 
cent among child-welfare workers. In some large 
cities, where higher salaries are paid, the propor- 
tion of all types of social workers with 2 years 
of professional education reaches 72 percent. 
Some assisting or aide positions, however, (nota- 
bly in public-assistance programs) may be entered 
without a bachelor’s degree. 

As workers gain experience and demonstrate 
ability, they have many opportunities for ad- 
vancement into higher level positions, such as 
senior staff member, supervisor, executive, teacher, 
or research worker. However, advancement is 
limited for those lacking graduate professional 
education in an accredited school of social work. 


Employment Outlook 


Nearly 7,000 students were enrolled in gradu- 
ate schools of social work in 1955; more than 
1,500 students earned a master’s degree in that 


year. Following a 20-percent decrease in enroll- 
ment between 1950 and 1954, there was a 30- 
percent increase in the number of students between 
1954 and 1955. Even after this recovery, the ca- 
pacity of these schools was not being fully 
utilized. Not enough graduates are entering 
the field to replace those who are retiring, to 
fill vacancies, to enlarge existing services, and to 
man new services. 

An estimated 10,000 vacancies existed in 1956 
throughout the entire field of social work. There 
were numerous examples of specific shortages. 
Three thousand vacancies were reported in the 
public assistance and child-welfare fields in 1956 
and more than 100 vacancies existed in the Veter- 
ans Administration. Several hundred social 
workers were also needed in each of the following 
fields: Corrections, mental health, rehabilitation, 
school work, and group work. Many of the 2,000 
positions in the Red Cross, some overseas, were 
unfilled. Qualified instructors in the schools of 
social work were also in short supply. For the 
next several years, from 800 to 1,000 new workers 
fully trained personnel in supervisory positions. 

In view of the widespread gap between the num- 
ber graduating from social work schools and the 
existing vacancies, and the rapid rise in popula- 
tion, authorities in this field expect the shortage to 
last for 10 years or longer and to become increas- 
ingly severe. This situation has caused agencies 
to employ persons without professional social work 
training for nonsupervisory positions and to place 
fully trained personnel in supervisory positions. 

Men hold the majority of positions in the field 
of probation and parole, in group work, and in 
community organization. They are in great de- 
mand for administrative positions in all agencies, 
as medical and psychiatric social workers in the 
Veterans Administration and military hospitals, 
and in rehabilitation work. The proportion of 
men in social work is gradually increasing. 


Earnings and Working Conditions 


The salaries of social workers vary greatly from 
State to State. In 1956, graduates of professional 
schools without work experience were paid $3,600 
or more as beginning salaries. In some of the 
larger cities, experienced social workers with 2 or 
more years of graduate training were paid a 
median (average) annual salary of $4,345. Child- 
welfare workers and probation and parole officers 
were paid slightly less than this average salary 
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and psychiatric social workers somewhat more. 

The Federal Government through its civil serv- 
ice system employs a few college graduates who 
have had undergraduate training in introductory 
social work courses at entrance salaries of $3,670. 
For those with 2 years of training in a professional 
school of social work, the entrance salary is $4,525 ; 
and for those with both 2 years of graduate train- 
ing and 2 years of experience, the entrance salary 
is $5,440. 

Administrators in public and private agencies 
with heavy responsibilities may be paid $10,000 
or more a year, with salaries reported up to 
$35,000. Positions in administration and in com- 
munity organization are usually better paid than 
other positions, and men generally command 
higher salaries than women, 

The workweek for social workers is usually from 
35 to 40 hours. Ina few agencies, 24-hour service 
is maintained so that shifts are rotated among the 
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workers. Social work positions generally provide 
such benefits as retirement pensions, paid sick 
leave, and vacations. 


Where To Go for More Information 


General information on the field of social work, 
including lists of approved graduate schools, 
undergraduate colleges, and universities which of- 
fer courses of social-welfare content, and avail- 
able scholarships, may be obtained from: 

Council on Social Work Education, 
345 East 46th St., New York 17, N. Y. 

A series of eight bulletins on the outlook in social 
work, published by the Women’s Bureau of the U. 
S. Department of Labor in 1950-51, is available in 
many libraries. 

Information on entrance into the public service 
may be found in the chapter on Government Oc- 
cupations in this Handbook. 


Statisticians 
(D. O. T. 0-36.51) 


Nature of Work 


The charts and graphs displayed in magazines 
and newspapers, and those hanging on the walls 
of many business offices usually represent the 


findings of studies planned by statisticians or by - 


persons with substantial training in statistical 
methods. Statisticians’ work involves the collec- 
tion and analysis of data on a wide variety of 
subjects, such as changes in temperature, the 
financial value of a college education, growth in 
the yield of corn per acre, increase or decrease in 
sales, or changes in employment and earnings. 
Their findings may extend scientific knowledge 
or provide information needed for government 
and business planning and administration or in 
other activities. 

Statisticians specialize, as a rule, either in math- 
ematical statistics or in an applied field. Math- 
ematical statisticians develop and test experimen- 
tal designs, sampling techniques, and analytical 
methods which lead to more efficient procedures 
for obtaining and interpreting quantitative infor- 
mation. Applied statisticians use statistical tech- 
niques in making studies of specific subject fields. 
The applied statistician usually remains in his 
own subject-matter field or in a related field of 


study, but the mathematical statistician may easily 
transfer from one field to another. 

Because statistics is a tool which is used by 
specialists in a variety of fields, it is frequently 
impossible to distinguish people who are prima- 
rily statisticians from those who are chiefly sub- 
ject-matter specialists with a knowledge of 
statistics. For example, the applied statistician 
who provides quantitative information on eco- 
nomic conditions may be called an economist, 
while the one who designs experiments on the 
growth of animals under different diets and en- 
vironments may be classified as a biologist. Sim- 
ilarly, the mathematical statistician who develops 
new statistical methods applicable to all problems 
which can validly be expressed in numerical terms 
may be classified as a mathematician. (See state- 
ment on mathematicians, p. 184.) Furthermore, 
clerical workers who perform mathematical com- 
putations or prepare charts or tables are some- 
times called statisticians. This overlapping of 
fields makes it difficult to determine the number 
of statisticians. However, it is broadly estimated 
that, in 1956, there were about 15,000 professional 
workers whose major interest was in statistical 
methods and their application to problems in par- 
ticular fields. Only a small proportion of these 
were mathematical statisticians. 
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Most statisticians are engaged in research or 
perform administrative or supervisory functions 
in connection with research programs. Some are 
employed as college teachers—often combining 
teaching with research or administrative activities. 
Others act as consultants. 

The research statistician has two main func- 
tions: (1) To devise methods of obtaining, clas- 
sifying, and summarizing quantities of data so as 
to provide usable information; and (2) to analyze 
the data and prepare reports on the findings. - The 
design of surveys based on scientifically selected 
samples is often the statistician’s principal task. 
In planning surveys, statisticians choose the 
sources from which the needed data can be obtained 
most readily, draw up questionnaires or report 
forms, and prepare instructions for collecting the 
data. They also make plans for tabulating the 
data, analyze the tabulations, and present the 
findings in summary tables, charts, and written 
reports. 


Where Employed 


The largest employer of statisticians is the Fed- 
eral Government. Every major Federal agency 
employs some members of this profession, although 
more than two-thirds of all statisticians on Fed- 
eral payrolls are in the Departments of Defense, 
Commerce, and Agriculture. Private industry 
employs a large and growing number of statis- 
ticians, particularly in market research and qual- 
ity control work. Colleges and universities are 
a major source of employment for mathematical 
statisticians. Other statisticians are employed by 
State and local governments, nonprofit founda- 
tions, and research organizations. 


Training and Other Qualifications 


Students planning careers as statisticians can 
obtain the necessary minimum training in many 
institutions, although only a few colleges and 
universities grant degrees in statistics. A bache- 
lor’s degree with a major in mathematics or eco- 
nomics and a minor in statistics is the most 
usual educational preparation for an entry job 
leading to a professional position as a statisti- 
cian. Essential courses in mathematics include 
college algebra, plane trigonometry, analytical 
geometry, and differential and integral calculus. 
In addition, at least one course in statistical 


methods is necessary. Advanced courses in math- 
ematics and statistical theory are considered de- 
sirable for many jobs and essential for some. 
Furthermore, all statisticians not qualified as 
mathematical statisticans need thorough training 
in some subject-matter field. 

The minimum requirements for the position of 
junior statistician in the Federal Government 
were, in 1956, a bachelor’s degree with 15 semes- 
ter hours in statistics (or in a combination of 
mathematics and statistics, including at least 6 se- 
mester hours in statistics) and with 9 semester 
hours in 1 of several subject-matter fields. Many 
private firms have similar minimum prerequi- 
sites for entrance positions. In addition, for 
many quality control positions, statisticians need 
engineering training and courses in the applica- 
tion of statistical methods to manufacturing 
processes. For market research and forecasting 
work, a major in business administration or a re- 
lated field is also helpful. 

First jobs for inexperienced college graduates 
with only bachelor’s degrees are likely to involve 
much clerical work. Since this work often re- 
quires the use of adding and calculating machines, 
ability to operate such machines is extremely 
helpful. In most types of employment, the sta- 
tistician must also have considerable knowledge 
of tabulating equipment. Although persons with 
only bachelor’s degrees may be able to advance 
to more responsible positions on the basis of ex- 
perience, there is a trend toward requiring further 
academic training, especially in the subject- 
matter field, for advancement in analytical and 
survey work. 

The master’s degree in statistics or mathematics 
is required for many entry positions in mathe- 
matical statistics and is almost indispensable for 
promotion to high-level positions in this field. 
This degree also qualifies the statistican for teach- 
ing in a department of mathematics in many col- 
leges and universities. However, a doctoral de- 
gree is required for appointment as instructor in 
some high-ranking institutions and is essential for 
advancement to a professorship in many colleges. 
The doctorate is also an asset in obtaining high- 
ranking administrative positions and consulting 
work outside the college teaching field. 


Employment Outlook 


Employment opportunities for well-qualified 
statisticians are expected to increase substantially 
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during the remainder of the 1950 decade and dur- 
ing the 1960’s. Most of the opportunities will be 
in industry, but moderate increases are expected 
also in other types of employment. Statisticians 
with graduate degrees in mathematical statistics 
will have the best employment opportunities. 

In 1956, the demand for statisticians was very 
strong and shortages were reported in many 
specialized fields, particularly in mathematical 
statistics. Persons with broad training in mathe- 
matics and statistics and a knowledge of engineer- 
ing or the physical sciences were in demand for 
many types of work, including quality control and 
programming for electronic computing equipment. 
Increased Federal appropriations for agricultural 
marketing and rural development research pro- 
grams created new opportunities for agricultural 
statisticians both in the Federal Government and 
in State agricultural experiment stations. In the 
long run, employment of statisticians will probably 
increase at least as fast as employment in profes- 
sional occupations as a group. 

Mathematical statisticians with graduate train- 
ing will be in demand in private industry to aid 
engineers in designing experiments and in devel- 
oping methods of testing new equipment, in pro- 
duction quality control work, and in operations 
research. It is anticipated that companies will 
also rely more and more on the work of statisti- 
cians in analyzing and forecasting sales and busi- 
ness conditions and in modernizing their account- 
ing procedures. With the growing use of elec- 
tronic computing machines, there will be an 
increasing demand for statisticians who are able 
to plan work so as to make the most efficient use 
of such equipment. 

The number of teachers of statistics is also ex- 
pected to rise, owing to increasing college enroll- 
ments (see statement on college teachers, p. 63) 
and because many colleges are likely to offer more 
courses in statistics as the importance of statistical 
training in other fields of study becomes more 
widely recognized. The number of statisticians 
in government agencies is also likely to rise mod- 
erately. Additional personnel are expected to be 
needed to analyze the increasing amount of statis- 
tical data available on the operations of expanded 
programs in such fields as social security, health, 
and education; also, a large number will continue 
to be employed in long-term programs involving 
collection of economic data of many kinds. In 


addition to those needed for expansion in employ- 
ment, several hundred statisticians will be required 
yearly to replace those who resign, retire, or die. 


Earnings and Working Conditions 


Men college graduates with good training in 
statistics generally have about the same entrance 
salaries in private industry as other college grad- 
uates employed as business trainees. Women 
graduates who have specialized in statistics ven- 
erally receive higher entrance salaries than women 
college graduates in most other professional fields. 
Beginning salaries for men graduates with a major 
in statistics averaged about $350 a month in pri- 
vate industry in 1956; for women, entrance 
salaries averaged about $330. 

Beginning salaries for statisticians in the Ied- 
eral Government were $3,670 a year in 1956 for 
inexperienced graduates with only a bachelor’s de- 
gree and $4,525 for those with the master’s degree 
or its equivalent in education and experience. 

Statisticians earn more, on the average, than 
persons working in the closely related social science 
fields. A 1952 survey of the earnings of sovial 
scientists indicated that the median (average) 
annual salary of statisticians was $6,800, somewhat 
higher than the median for economists ($6,500) 
and much higher than the comparable figures for 
other social science fields. Salaries of statisticians, 
like those of other professional workers, have 
risen substantially since 1952. 


Where To Go for More Information 


Additional information on employment trends 
and on educational requirements for statisticians 
is given in the following publications: 

Employment Outlook in the Social Sciences. Bureau 


of Labor Statistics Bull. 1167, 1954. Superintendent 
of Documents, Washington 25, D. ©. Price 30 cents. 


Educational Requirements for Employment of Stat- 
isticians. Veterans Administration Pamphlet 7-8.9, 


1955. Superintendent of Documents, Washington 25, 
D. C. Price 15 cents. 


Information on the characteristics and earnings 
of statisticians is contained in the following report 
on a statistical survey: 

Personnel Resources in the Social Sciences and Hu- 
manities. Bureau of Labor Statistics Bull. 1169, 1954. 


Superintendent of Documents, Washington 25, D. C. 
Price 70 cents. 
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Clerical Occupations 


The clerical workers who take care of the vast 
amount of correspondence, recordkeeping, and 
other office duties necessary to the operation of 
modern businesses and government agencies are 
one of the largest occupational groups in the 
United States. About 1 out of every 8 persons 
at work in the country in 1956 was in a clerical 
or closely related job. Altogether, about 9 
million men and women were employed in occu- 
pations classified by the Bureau of the Census as 
“clerical and kindred.” (See chart 30.) 


Nature and Location of Clerical Work 


The major clerical occupations are shown in 
chart 31. Stenographers, typists, and secre- 
taries—by far the largest group of clerical work- 
ers classified separately by the Census—totaled 
about 114 million in 1950. Bookkeepers were the 
second largest group with more than 700,000 
workers. Other clerical occupations with more 


than 100,000 workers each include those of tele- 
phone operator, shipping and receiving clerk, 
cashier, mail carrier, and office-machine operator. 

Many officeworkers are designated simply as 
“clerks.” There are also large numbers in clerk 


Clerical work is the largest of all areas of employment for women, 


CHART 30 


EMPLOYMENT IN CLERICAL OCCUPATIONS, 1946-56 
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Source: U.S. Buragu of the Census. 


positions with more specific titles which indicate 
the type of work done—for example, file clerk, 
billing clerk, credit clerk, time clerk, payroll 
clerk, or postal clerk. These clerks and many 
others who were not classified separately by the 
Census made up more than one-third of all clerical 
employees in 1950. 

Clerical work is the largest of all areas of em- 
ployment for women. In 1956, about 1 out of 
every 4 employed women was an office worker. 
The number and proportion of women in clerical 
occupations have been rising steadily over the 
years. Women outnumbered men in these occu- 
pations for the first time in 1940, and by 1956, two- 
thirds of all clerical workers were women. More 
than 90 percent of the telephone operators; the 
stenographers, typists, and secretaries; and the 
attendants in physicians’ and dentists’ offices are. 
women. Women also fill more than three-fourths 
of the jobs as bookkeepers, cashiers, and office- 
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MAJOR CLERICAL OCCUPATIONS 
Employment, 1950 


Thousands of Workers 


Stenographers, Typists, 
and Secretaries 


Bookkeepers 
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Cashiers 

Mail Carriers 

Office Machine Operators 
Bank Tellers 

Ticket Agents 


Messengers and Office Boys 


Attendants, Physician's and 
Dentist's Office 


Telegraph Operators 


UNITED STATES DEPARTMENT OF LABOR 
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machine operators. Only in one large occupa- 
tion—office-machina operator—was there a rise 
from 1940 to 1950 in the proportion of men em- 
ployed. Nevertheless, about 3 million men were 
employed in clerical and related work in 1950. 
More men than women were working as shipping 
and receiving clerks, mail carriers, bank tellers, 
ticket agents, messengers, and telegraph opera- 
tors, as well as in many smaller occupational 
groups such as vehicle dispatchers, bill collectors, 
railway mail clerks, and baggagemen. 

Clerical workers are employed in all industries, 
since some office work is essential in nearly every 
business. However, an increasing proportion of 
clerical workers are employed in finance, service, 
and related industries—principally in banks, in 


Source: U,S. Bureau of the Census 


insurance and real estate companies, and in profes- 
sional and business services. More than one- 
fourth of all officeworkers were employed in this 
group of industries in 1956, whereas only a little 
more than one-fifth of such workers were em- 
ployed in manufacturing. Wholesale and retail 
trade, government, and transportation, communi- 
cation, and other public utilities also employed 
large numbers of clerical workers. 

Clerical jobs are to be found in the smallest of 
towns—everywhere that business is carried on. 
However, the great concentration of employment 
is in the largest cities where the central offices of 
insurance companies, banks, and corporations are 


located or where largé government offices are 
established. 
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Training and Other Qualifications 


Graduation from high school is the usual mini- 
mum educational requirement for entering cleri- 
cal jobs. Additional business courses or some 
college work may be required for jobs requiring 
specialized skill. The most widely sought office 
skills—stenography and typewriting—may be ob- 
tained either through high school or business 
school courses. Ability to do some typewriting 
is an asset in qualifying for most types of cleri- 
cal work. The operation of many kinds of office 
machines, such as adding machines, special book- 
keeping machines, and billing machines, is often 
taught on the job. A good many large firms offer 
training courses in the use of equipment such as 
telephone switchboards, dictating machines, or 
electric typewriters, and a few firms finance busi- 
ness school training for employees on company 
time if they agree to stay on for a stated period of 
employment. Many companies participate in 
work-study programs with local high schools; 
pupils who have been in such programs usually 
are given preference when seeking employment. 
Some employers give aptitude and other tests to 
applicants for office jobs. Reading comprehen- 
sion, numerical skill, and good knowledge of spell- 
ing and grammar are important in obtaining a 
job and essential to advancement. A good per- 
sonality and ability to get along with others are 


rated high in qualifications necessary for success ` 


in office work. 

College graduates often enter clerical occupa- 
tions to gain experience in a particular industry or 
business and later work up to professional or ad- 
ministrative positions, Young people who enter 
with little education may never advance far and 
may leave for other types of jobs. However, com- 
panies often prefer to hire people with only mini- 
mum qualifications for clerical positions, since 
they are more likely to be satisfied with and remain 
on jobs of a routine nature than are persons with 
more advanced training. 

Promotion from a beginning clerical job may be 
first to a minor supervisory position and then to 
that of section head. Many preferred jobs—secre- 
tary, information clerk, customer relations clerk, 
and others requiring a general knowledge of com- 
pany policies and procedures—are frequently filled 
by promotion from the ranks of clerks and typists. 
Although seniority is an important consideration 


in selecting clerks for promotion and transfer, 
emphasis is also placed on the individual’s ability 
and personal qualifications for the new job. 


Employment Outlook 


Large numbers of openings will occur each year 
in clerical occupations. Most of the employment 
opportunities will result from employee turnover, 
which is exceptionally high in this field. A 1955 
survey of several hundred firms with office staffs 
ranging from fewer than 50 to more than 1,000 
workers indicated an average annual turnover rate 
of 40 percent, about half of which resulted from 
young women leaving their jobs to marry or care 
for their children. In addition to the many jobs 
expected to become available because of continu- 
ing high replacement rates, a number of new op- 
portunities are likely to result from employment. 
growth. 

The shortage of clerical workers—particularly 
of stenographers and secretaries—which had been 
evident in most cities for several years was still 
pronounced in 1956. Many business firms were 
hiring people who in previous years when more 
workers were available would have been consid- 
ered unsuited for office work. These included 
persons in the older age groups, high-school-age 
youths, and handicapped workers; many were em- 
ployed on a part-time basis. In general, employers 
were well pleased with these workers and are likely 
to continue to recruit from their ranks. The ex- 
tensive use of older women is indicated by the rise 
in the median age of women office workers from 
31 years in 1951 to 33 years in 1956. 

A rapid rise in the number of clerical workers 
and in the proportion these workers represent of 
the total working force has been a marked fea- 
ture in the growth of American industry over the 
years. In 1910, only 1 in 20 American workers 
was engaged in clerical work. By 1940, the pro- 
portion of clerical workers had risen to 1 in 10 
and, in 1950, it was 1 in 8 employed workers. 
In 1956, the proportion of clerical workers was 
a little higher than in 1950. 

The remarkable increase in employment of cleri- 
cal workers has taken place despite—sometimes 
even because of—the introduction of new labor- 
saving equipment and more efficient management 
methods. For example, the dial telephone, far 
from slowing down the growth in the number of 
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telephone operators, stimulated the use of tele- 
phone services and increased the demand for tele- 
phone operators, so that their numbers rose faster 
between 1940 and 1950 than the number of cleri- 
cal workers asa group. Similarly, the introduc- 
tion of electric typewriters, duplicating equip- 
ment, machines to take dictation, and other im- 
provements in methods of writing and copying 
letters and reports failed to halt the rise in em- 
ployment of secretaries, stenographers, and typists 
whose number rose by 50 percent between 1940 
and 1950. Only in a few small clerical occupa- 
tions, such as bill collector, messenger, and tele- 
graph operator, was there a decline in numbers 
during this decade. 

Underlying this growth has been the tremen- 
dous increase in the size and complexity of busi- 
ness organizations, which has added greatly to 
the volume of recordkeeping and communication 
required. Centralized management services have 
been established to aid in the control and coordi- 
nation of these enlarged organizations, and this 
has brought about expansion in such areas as 
advertising, research, accounting, personnel ad- 
ministration, insurance, and employee benefits. 
These activities have added vastly to the amount 
of paperwork involved in business management. 
At the same time, the greater volume of tax and 
other reports to government agencies further in- 
creased the amount of office work required of in- 
dustry, and has also greatly increased clerical 
work in government offices. 

In the near future and over the long run, cleri- 
cal employment is likely to continue to rise owing 
to the same factors that have brought about pre- 
vious increases. However, industry has begun 
to make a determined attack on the problem of 
clerical costs and is introducing new equipment 
designed to handle a rising volume of work without 
a corresponding increase in the number of clerks 
required. A few large insurance companies, 
banks, and industrial firms had already installed 
electronic data processing equipment by 1956 and 
thereby reduced their need for clerks in many 
routine operations. Although these machines 
have created a number of new jobs, many of which 
require considerable skill and are relatively well 
paid, their net effect is a reduction in the number 
of clerical workers needed to perform a given vol- 
ume of work. However, electronic data process- 

ing machines are expensive and complicated and 
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it will doubtless take a number of years before 
they are widely used, even in the very large or- 
ganizations able to buy and effectively use them. 
It is probable that a more important factor af- 
fecting employment of clerical personnel wil! be 
the more widespread use in small firms of the less 
expensive types of office equipment, such as im- 
proved bookkeeping machines, calculators, add- 
ing machines, and photographic and other dupli- 
cating equipment. Whereas the use of these ma- 
chines increases the employment of certain types 
of office personnel (mainly office-machine opera- 
tors), their net effect is the accomplishment of 
more work with fewer people. 

Taking into account the basic growth factors 
in the clerical field and the efforts of business to 
reduce clerical costs by the use of more automatic 
equipment and other means, it appears likely that 
employment in clerical occupations will continue 
to increase, but at a slower pace than during the 
past several decades. There is already some evi- 
dence of a slowing down. If the number of cleri- 
cal workers had continued to rise as rapidly after 
1950 as it did in the previous decade, the total 
number of clerical workers in 1956 would have 
been nearly 10 million, compared with an actual 
total of somewhat less than 9 million. Further- 
more, the rise in the number of clerical workers 
has been due in part to increased employment of 
part-time workers. For example, between Octo- 
ber 1955 and October 1956, more than three-fourths 
of the increase in total employment was accounted 
for by part-time workers. 

Employment opportunities in the clerical field 
may be greatly affected by changes in the level 
of business activity. There are usually plenty of 
people in the labor force with the qualifications 
needed for most office jobs. However, the com- 
paratively low salaries offered limit the number 
of applicants when other jobs are available. On 
the other hand, when business activity declines 
keen competition is likely to develop, since the 
supply of workers available for clerical employ- 
ment is increased by displaced workers from 
many other occupations. 


Earnings and Working Conditions 


The most common hiring-rate range for in- 
experienced clerical workers, including typists, 
was from $40 to $42.50 a week in the winter of 
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1955-56, according to a survey of earnings in 17 
labor market areas by the U. S. Department of 
Labor’s Bureau of Labor Statistics. The highest 
paid officeworkers were men classified as account- 
ing clerks (class A) whose average weekly salaries 
ranged from $75 to $95.50 a week. Among women 
office workers, secretaries were generally the high- 
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est paid, with salaries ranging from an average 
of $61.50 in Providence, R. I., to $81 in Detroit, 
Mich. Accounting clerks (class A) usually were 
the second highest paid among women officework- 
ers. Average salaries of women in the major of- 
fice occupations in the 17 labor market areas 
surveyed are shown in table 1. 


TABLE 1.—Average weekly salaries for women in 14 office occupations, 17 areas, winter 1955-56 


Book- | Book- 
keeping| keeping] Clerks, | Clerks, Comp-| Key- Switch- 
ma- ma- ac- | Clerks, | Clerks, | tome- | punch | Office | Secre- | Stenog-| board | Typ- | Typ- 
Area chine | chine | count- | count- | file, |payroll| ter | opera-| girls | taries |raphers,| opera- | ists, ists, 
opera- | opera- ¥ A lass B opera- | tors general| tors | class A | class B 
tors, | tors, | class A | class B tors 
class A | class B 
Northeast: j= 
$62.00 | $54.00 | $71. 50 | $58.50 | $47.50 | $63.50 | $63.50 | $58.50 | $45.00 | $75.50 | $61. 50 | $59.50 | $58.50 | $51.00 
66.00 | 59.00 | 73.50 | 58.50 | 49.00 | 68.00 | 63.50) 57.50| 46.00 | 78.50 | 63.00 | 62.00 | 61.50 53. 50 
Philadelphi: 61.00 | 49.00 | 64.00 | 52.00 | 41.00 | 58.50 | 54.50) 54.00/ 41.00 | 70.50 | 56.50 | 55.00 | 54.00 46. 00 
a provitan: 56.00 | 49.50 | 58.50 | 49.50| 42.50 | 52.50 | 51.00] 49.00] 42.00 | 61.50] 51.50 | 50.50 | 50.50 45.00 
South: 
60.00 | 54.50 | 68.00] 53,50] 44.50 | 58.50] 57.00) 53.50) 44.50] 71.00] 59.50 | 48.00} 53.50 47.00 
62,50 | 51.50 | 64.50) 54.00] 40.50 | 58.50] 56.50] 52.50) 41.00] 70.00] 60.50 | 48.50] 54.00 46. 50 
60.00 | 51.00 51.00 | 42.50 | 56.50 | 51.50] 53.00} 42.50) 62.50] 54.00] 41.50] 54.00 43. 50 
58.00 | 46.50 |. 68.00 | 50.50] 41,50 | 54.00] 51.00} 52.00) 36.50] 67.50) 54.50] 42.00) 49.50 42.00 
73.50 | 62.00 | 76.00 | 61.00} 51.00 | 68,50] 65.50) 63.50) 51.50] 78.50) 66.50} 62.50 | 65.00 55. 50 
73.00 | 58.50 | 78.00] 60.50} 48.50 | 70.50 | 67.00] 64.50) 49.50] 81.00] 69.50 | 63.00 | 67.00 53, 50 
66,00 | 54.50 | 69.50 | 56.00] 46.50 | 59.50] 55.50] 55.00] 43.50] 74.50 | 58.50] 53.00 | 58.00 48. 50 
62.00 | 52.00 | 66.50 | 52.00| 44.00 | 59.00} 57.00] 50.50| 41.50 68.50 | 56,50) 55.00 | 54.00 47. 50 
61.50 | 53.00 | 70.00 | 54.00] 45.50 | 60.50] 58.00] 57.00 47.00 | 73.00 | 59.00 | 55.50 | 58.50 49. 50 
65.50 | 51.50 | 63.50 | 55.00 45.50 | 59.00] 54.00] 56.50] 43.00 | 70.50| 59.50/ 50.50 | 55.50 48. 50 
75.00 | 57.00 | 76.00 | 64.00| 52.00 | 72.50 | 8.50] 67.50 | 52.00 | 79.50| 68.00| 63.00} 64.00 55. 00 
69.50 | 55.50 | 74.00 | 60.50 48.00 | 64.00| 61.00] 62.00/ 45.50| 75.00 | 63.00 | 53.50 | 60.00 51.00 
74.00 | 58.50 | 75.00} 62.00] 50.00 | 71.00 | 65.00} 63.00} 52.00 | 79.00] 68.50) 63,00) 62.00 54.00 


Source: U. S. Department of Labor, Bureau of Labor Statistics. 


Officeworkers in Detroit and in the Los An- 
geles-Long Beach area received the highest aver- 
age salaries, about 6 percent more than the sala- 
ries paid in New York City. New Orleans office- 
workers received the lowest salaries, on the aver- 
age—about 20 percent less than those in New York 
City. 

Pay levels for office workers tend to be higher in 
manufacturing than in most nonmanufacturing 
industries. However, salaries in public utilities 
frequently exceed those in manufacturing estab- 
lishments. 

The most usual work schedule for full-time office- 
workers in the cities surveyed was a 5-day week of 
40 hours. About two-thirds of the women office 
workers in finance, insurance, and real estate of- 
fices worked less than 40 hours a week. In New 
York City, where a high proportion of all clerical 
workers are employed in such offices, 7 out of 8 
women officeworkers had a workweek of less than 
40 hours—most typically 35 hours. 

Officeworkers usually receive at least 6 paid 
holidays a year and 2 weeks’ paid vacation after 


a year’s employment. Related benefits usually in- 
clude life insurance, hospitalization and surgical 
insurance, pay continuation in case of accident or 
illness, and some type of retirement pension plan. 


Where To Go for More Information 


Information on clerical workers in different 
fields of employment is given in the chapters on 
various industries—especially those on the bank- 
ing, insurance, and telephone industries—and in 
the chapter on Government Occupations. (See 
index.) 

Information on training is available from: 

U. S. Department of Health, Education, and Welfare, 


Office of Education, Guidance and Student Personnel 
Section, Washington 25, D. C. 


United Business Education Association, (A depart- 
ment of the National Education Association) 
1201 16th St, NW., Washington 6, D, C. 
Information on private business schools may be 
obtained from: 


National Association and Council of Business, 
Schools, 601 13th St., NW., Washington 5, D. ©. 
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Bookkeepers 
(D. O. T. 1-01.02, 1-01.03; 1-02.01, .02, .03) 


Nature of Work 


Jobs in bookkeeping range from entry positions 
as clerk or machine operator to the highly respon- 
sible post of head bookkeeper. Bookkeeping clerks 
perform routine tasks such as recording and post- 
ing items by hand; in small businesses, they may 
also perform related duties such as typing, filing, 
answering the telephone, and mailing statements. 
Bookkeeping-machine operators may use relatively 
simple machines to record only one type of data 
or may operate complicated machines that record 
a great variety of information. General bookkeep- 
ers, who are employed chiefly in small establish- 
ments, keep complete and systematic records of 
their employers’ business transactions, recording 
items in journals and on special forms, posting 
ledgers, balancing books, and compiling reports. 
In large establishments which employ many office 
workers, a bookkeeper may have charge of one 
section of the records, such as accounts payable 
or accounts receivable. The head bookkeeper in a 
large office has responsibility for all aspects of his 
department’s work, 


Where Employed 


About 800,000 workers were employed as book- 
keepers in 1956; more than three-fourths of them 
were women. Well over one-third of all bookkeep- 
ers are employed by wholesale and retail trade 
establishments, one-fifth by manufacturing firms, 
and about one-sixth by finance, insurance, and real 
estate firms. Substantial numbers are employed 
also by public utility firms, business and profes- 
sional services, and construction companies. 


Training and Other Qualifications 


Most employers require applicants to be gradu- 
ates of high schools, business or vocational schools 
or, in some instances, of junior colleges. A busi- 
ness course which includes training in many office 
functions such as typing, shorthand, and the use 
of adding and other office machines, as well as busi- 
ness arithmetic and bookkeeping procedures, will 
usually be especially helpful in obtaining a book- 
keeping job, particularly in a small office. An 
increasing number of large companies offer some 
on-the-job training or participate in cooperative 


programs, under which high school students ob- 
tain school credit for part-time work. Experience 
of this kind is of considerable advantage in obtain- 
ing full-time employment after graduation. Po- 
sitions as head bookkeepers usually require either 
education in accounting or extensive experience. 


Employment Outlook 


Many employment opportunities for book- 
keepers are expected during the remainder of the 
1950’s and the early 1960's. In this large occupa- 
tion with its high proportion of women, the rate 
of turnover is very great. There is constant de- 
mand for new employees to replace young women 
who leave after a few years of employment to take 
care of their families. In addition, a moderate 
number of new jobs will become available as the 
field continues to expand. However, the trend 
toward breaking down bookkeeping functions into 
office-machine operator and other routine clerical 
jobs is likely to continue, and the vast majority of 
openings will be in such jobs. Employment op- 
portunities for bookkeepers who are required to 
assume responsibility for a complete set of books 
will probably continue to be good, although such 
jobs will be relatively few in number and will 
generally be filled by promotion from within or 
by persons with accounting training or experience. 
The great majority of openings for hand book- 
keepers will be in relatively small offices. 

Over the long run, the growth in the number 
of bookkeepers is likely to be slowed down 
markedly because of the increasing use of office 
machines. The more extensive use of bookkeeping 
machines and related equipment in small firms and 
the further introduction of electronic computers 
in very large offices will make possible a very great 
increase in the amount of work performed, with 
little if any increase in the number of bookkeepers. 
Nevertheless, some new jobs for bookkeepers will 
rise each year because of such factors as the grow- 
ing emphasis on scientific management in industry, 
increasingly complex tax systems, and the general 
growth of the economy. (See also statement on 
accounts, page 159.) 

(Information on Zarnings and Where To Go for 
More Information is given in the introduction to 
this chapter.) 
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Secretaries, Stenographers, and Typists* 
(D. O. T. 1-33; 1-37.12, .14, .18, and .32) 


Nature of Work 


More women are employed as secretaries, ste- 
nographers, and typists than in any other field of 
work. Over 114 million persons, of whom 95 per- 
cent were women, were engaged in this work in 
1950, and since then the number has increased 
considerably. 

Typists spend a major portion of their time in 
typing copies of printed or written materials. 
This work may range from simple copying to the 
typing of complex tables and manuscripts. In 
addition, many typists perform such other clerical 
duties as filing, recording information in long- 
hand, sorting mail, and operating calculators, 
tabulators, and duplicating and other office 
machines. 

Stenographers, besides typing, take dictation in 
shorthand; a small number use a stenotype ma- 
chine. A few stenographers become specialists in 
foreign languages, legal or police work, or public 
or court stenography. Court reporters must be 
able to record accurately difficult technical lan- 
guage at high rates of speed for several hours at 
a time. 

Secretaries also have stenographic duties, but, 
in addition, they usually handle many business de- 
tails for their employers on their own initiative, 
such as acknowledging correspondence, scheduling 
appointments and meetings, and obtaining infor- 
mation, Some secretaries specialize in legal, medi- 
cal, private, social, or other types of secretarial 
work, 

Many secretaries and stenographers also use 
voice recorders from which they transcribe 
dictation. 


Where Employed 


Typists, stenographers, and secretaries are em- 
ployed by practically every kind of business in the 
United States, as well as by government, religious 
and social organizations, and other nonprofit 
groups. In 1950, in the United States as a whole, 
almost 8 out of 10 of these workers were private 
wage and salary workers; nearly 2 out of 10 were 
in government jobs; and the remainder were self- 
employed or unpaid family workers. Though 


*Prepared by the Women’s Bureau, U. S. Department of Labor. 


typists, stenographers, and secretaries are em- 
ployed in urban centers throughout the country, 
in 1950, approximately 6 out of 10 such workers 
were located in the Northeast and North Central 
regions. 


Training and Other Qualifications 


Typists must have training not only in typing 
but also in spelling, vocabulary, punctuation, 
grammar, and correspondence procedures. Secre- 
taries and stenographers must have, in addition 
to the typist’s skills, the ability to take dictation 
quickly and accurately. The following table 
shows some generally acceptable average working 
speeds: 


Class of worker Words per minute 
Dictation Tran- | Typing 

scription 
Beginning stenographer- -| 80-100------ 25-35 | 40-50 
Senior stenographer- - - - - - 50-60 
Court reporter----------- 70-80 
General or clerk typist---- 40-55 


Technical typist- - - - ---- 
Dictating machine typist- 


Completion of a business course in high school, 
junior college, or business school often satisfies 
the basic requirements for entrance into this field. 
For the better paid positions, particularly those 
classified as secretarial, additional training in busi- 
ness subjects and on-the-job experience are usually 
necessary. The ability to use office machines, such 
as voice recorders, calculators, or tabulators, is 
helpful for many jobs. Many positions require a 
knowledge of the terminology of a particular field, 
such as law, medicine, or engineering, or the abil- 
ity to use a foreign language. 

Persons working as secretaries, stenographers, 
and typists have good possibilities for advance- 
ment to higher level positions. A typist with 
training and ability in shorthand may advance to a 
stenographic job. A typist may also become an 
expert operator of one or more office machines that 
require special skill. Stenographers may advance 
to positions as secretaries, administrative assist- 
ants, office supervisors, or operators of one or more 
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special office machines. A secretary can become an 
executive secretary or an administrative assistant, 
or fill other advanced positions requiring the em- 
ployee’s specialized knowledge of the particular 
industry or business. Frequently, advancement 
for typists, stenographers, and secretaries comes 
in the form of greater responsibilities and higher 
salaries without any change in job title. Further- 
more, some of today’s successful business people 
started their careers as stenographers or typists 
and advanced to highly responsible positions 
after extensive experience in a particular type of 
business. 


Employment Outlook 


High school graduates with typing skills were 
in great demand in most areas of the United States 
in 1956. Competition was keen for the services 
of stenographers in most metropolitan areas. 
Openings for secretaries, however, have generally 
been fewer in number than openings for typists 
and stenographers. Since many secretarial posi- 
tions are filled by promotion from stenographic 
and typing positions within the same organiza- 
tion, the number of such vacancies that reach the 
open market is somewhat restricted. 

A shortage of competent secretaries, stenogra- 
phers, and typists has existed in many areas since 
World War II. The continued high level of eco- 
nomic activity has necessitated expansion in this 
field of work, as in others. In addition, numerous 
job openings are created because many young 
women leave the labor market to assume family 
responsibilities. 

In the long run, employment will continue to 
rise because of continued expansion of private 
business and government activities. Since turn- 
over rates will probably remain high among the 
young women in the field, there will be many job 
opportunities. Stenographers and secretaries 
will probably continue to have a wider choice of 
jobs than persons with only typing skills. 

Stenographie and typing positions generally 
offer steady employment. Unless there is a major 
decline in economic activity, these workers are 
usually assured of jobs. 


Earnings and Working Conditions 


Earnings of secretaries, stenographers, and 
typists are greatly influenced by the location of 
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the job, the size and type of the business, the 
responsibility or skill level required, and the length 
of the workweek. Average weekly salaries of 
women secretaries, stenographers, and typists, ac- 
cording to a 1955-56 survey by the Bureau of 
Labor Statistics of office workers in 18 metropoli- 
tan areas, are shown in the following table: 


Stenographer Typist 

Metropolitan area Fore, EN ee 
General} Tech- | Class A | Class B 
nical 
Atlanta, Ga__._.__- $71. 00)$59. 50 
Chicago, Tl. 66. 50) 
Dallas, Tex___----_- 70. 00| 60. 50: 
Denver, Colo------- 70. 50| 59. 50: 
Detroit, Mich___ 81. 00) 69. 50, 
Lawrence, Mass_ 67. 00) 54. 50, 
Los Angeles, Calif___| 79. 50) 68. 00 
Memphis, Tenn_-_-___ 62. 50) 54. 00 
Milwaukee, Wis_____ 74. 50| 58. 50) 
Minneapolis-St. Paul, 

Minnis 68. 50} 56. 50|------ 54. 00) 47. 50 
New Orleans, La__-_| 67. 50) 54. 50|------ 49. 50| 42. 00 
New York, N. Y___-_| 78. 50| 63. 00| 72. 50| 61. 50) 53. 50 
Newark-Jersey City, 

Neea A, 75. 50/ 61. 50| 66. 00| 58. 50) 51. 00 
Philadelphia, Pa____| 70. 50| 56. 50| 66. 50| 54. 00| 46. 00 
Portland, Oreg__-___ 75. 00| 63. 00|------ 60. 00) 51. 00 
Providence, R. I____| 61. 50| 51. 50| 59. 50| 50. 50| 45. 00 
San Francisco, Calif_| 79. 00| 68. 50|------ 62. 00| 54. 00 
St. Louis, Mo______- 73. 00) 59. 00) 64. 00) 58. 50| 49. 50 


In the Federal Civil Service in 1956, typists 
could secure jobs with annual starting salaries of 
$2,960 or $3,175, depending upon the difficulty 
of the job. For stenographers, annual starting 
salaries were $2,960, $3,175, and $3,415, again 
depending upon the difficulty of the assignment. 

A workweek of less than 40 hours is customary 
in many offices. In 17 of the 18 metropolitan 
areas covered by the 1955-56 survey, secretaries, 
stenographers, and typists worked an average of 
38 to 40 hours a week; in one area, the average 
was 36 hours. 

Two weeks’ paid vacation each year, after the 
first year of service, is usual in private industry. 
Some firms provide 1 week of paid vacation during 
the first year of employment and many firms pro- 
vide 3 weeks of paid vacation after 15 years of 
service. 

Office workers also receive a number of holi- 
days with pay. National holidays are usually 
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granted, and some workers are given State and 
local holidays. 

A substantial number of employers provide 
group insurance for their office work force. In 
some instances, the premium cost is paid by the 
employer; in some, the cost is shared by employee 
and employer; and in others, the entire premium 
is paid by the employee. Insurance coverage may 
be sickness and accident, hospitalization, life, or 
a combination of these. 

Retirement or pension plans are also becoming 
more common in private industry. In 1956, from 
50 to 84 percent of all office workers in the 18 
major metropolitan areas studied were employed 
in firms with retirement or pension plans, 


Where To Go for More Information 


Information may be secured from: 

The National Secretaries Association, 

222 West 11th St., Kansas City 8, Mo. 

Office Employees’ International Union, 

1012 14th St., NW., Washington 5, D. C. 
Training information is available from: 


United Business Education Association (a depart- 
ment of the National Education Association), 
1201 16th St., NW., Washington 6, D. C. 


Information about private business schools may 
be obtained from: 


National Association and Council of Business Schools, 
601 13th St., NW., Washington 5, D. ©. 


Sales Occupations 


Sales workers are the link between producers of 
goods or services and the people who use them. 
The things they sell include all items produced 
by American business—houses, airplanes, sheet 
steel, industrial machinery, gasoline, clothing, 
food, insurance, stocks and bonds, needles, and 
pins, to cite a few illustrations from a virtually 
endless list. Their customers include not only 
housewives and other individual consumers but 
also government agencies and business enterprises 
of all kinds. 

Among the many different types of sales work- 
ers are manufacturers’ sales representatives who 
sell to wholesalers, other manufacturers, and re- 
tail stores; wholesale salesmen, who sell to retail 
stores; insurance agents and real estate salesmen, 
who sell both to business organizations and to in- 
dividuals; newsboys, including those delivering 
papers to homes; and salesmen and saleswomen 
employed by retail businesses such as food, de- 
partment and apparel stores, service stations, and 
automobile agencies. (See chart 32.) Alto- 
gether, more than 4 million workers were em- 
ployed in sales occupations in 1956. 


Nature of Work and Training 

Because of the wide variety of products sold 
and the many different classes of consumers that 
buy them, sales jobs differ greatly as to duties, 
knowledge and level of education required, and 
personal characteristics needed. There is, like- 
wise, a very great range in earnings among the 
different types of sales positions. 


Sales clerks in retail trade are by far the largest 
group of sales workers, representing more than 60 
percent of the total number in 1950. Some sales- 
persons in stores—for example, those selling fur- 
niture or major electrical appliances—must know 
a great deal about the merchandise they sell. 
However, most sales clerks merely display mer- 
chandise, assist the customer in making a selec- 
tion, and receive payment or make out a charge 
slip. In some branches of retail trade, such as 
five and ten cent stores, persons without high 
school diplomas find opportunities as sales clerks. 
However, high school graduation is now being 
required to an increasing degree for the better 
selling jobs in department and many other types 
of stores. (See chapter on Department Store 
Occupations.) 

Salesmen working for manufacturers or whole- 
salers must usually have a thorough knowledge of 
the products they sell and know how each product 
can meet the needs of their customers. In many 
jobs, especially in the manufacturing field, tech- 
nically trained men such as engineers, chemists, 
and pharmacists are required. Training courses 
in sales techniques are given new salesmen by most 
large companies, and courses in salesmanship are 
offered by many universities. In addition, at 
least several years of experience are usually re- 
quired to become fully established as a salesman 
in this area of work. Many of these salesmen 
must travel extensively and be away from home 
much of the time. Most work on a commission 
basis, rather than on straight salary, and conse- 
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MAJOR SALES OCCUPATIONS 
Employment, 1950 
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Thousands of Workers 
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SELECTED TYPES OF SALES PERSONNEL: 
Insurance Agents and Brokers 


Real Estate Agents and Brokers 
Newsboys 

SALES PERSONNEL IN: 
Food Stores 
Department and General Merchandise Stores 
Wholesale Trade 
Manufacturing 
Apparel and Accessories Stores 
Motor Vehicles and Accessories Retailing 
Five and Ten Cent Stores 
Drug Stores $ 
Furniture and Housefurnishings Stores 
Hardware and Farm Implement Stores 


Household Appliance and Radio Stores 
Lumber and Building Material Retailing 
Shoe Stores 
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quently their earnings may vary considerably 
from month to month or from year to year, de- 
pending on business conditions and other factors. 

Insurance agents and brokers must be able to 
pass a qualifying examination and obtain a State 
license before they can sell insurance of any type. 
Most States also require real estate agents and 
brokers to obtain a license. Both of these grow- 

ing occupations require mature personnel with a 
high degree of selling ability. (See chapter on 
Insurance Occupations.) 

The job of newsboy is unique in sales work be- 
cause it is the only occupation in the field which 
affords employment primarily for children. Tt is 
usually a part-time job conducted on a neighbor- 
hood basis. More than half of the nearly 100,000 
newsboys employed in 1950 were under 16 years 
of age. 
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Source: U.S. Bureau of the Census 


The position of advertising salesman or agent 
is still another example of the many different types 
of jobs to be found in the sales field. Advertising 
salesmen are employed primarily by advertising 
agencies and publishing companies, but increasing 
numbers are employed as program-time salesmen 
for radio broadcasting and television companies. 

Although men predominate in the sales field— 
particularly in such areas as wholesale trade, 
manufacturing, insurance, and real estate—selling 
is becoming an increasingly important source of 
employment for women. Within retail trade, 
more saleswomen than salesmen are employed in 
the following types of stores: five and ten cent, 
department and general merchandise, apparel and 
accessories (except shoes), drug, jewelry, and 
florist. On the other hand, men constitute a ma- 
jority of the sales force in retail establishments 
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elling automobiles, lumber, fuel, hardware, gaso- 
‘ine, household appliances and radios, furniture 
ind housefurnishings, liquor, and shoes. 


Employment Outlook 


A rise in employment of sales personnel is antici- 
pated over the long run, but the rate of growth is 
uncertain. Employment in sales occupations rose 
y a fourth between 1940 and 1950 and by 8 per- 
cent between 1950 and 1956—about as fast as the 
rise in the labor force as a whole over the 16-year 
yeriod, (See chart 33.) However, much of the 
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increase in employment during this period was 
the result of hiring more women part-time work- 
ers—most of them for jobs in retail trade—and of 
a shortening of the standard workweek. The 
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total number of man-hours worked by sales per- 
sonnel undoubtedly increased much less than the 
number of sales workers employed. Employment 
also rose much more slowly than retail sales— 
since greater use of self-service techniques and 
other improvements in sales procedures and equip- 
ment have enabled many stores to handle more 
business without a proportionate increase in their 
sales force, 

These factors will probably continue to limit 
the growth of retail sales employment in the fu- 
ture. However, in view of the long-run upward 
trend in retail sales, some further gains in employ- 
ment of sales personnel are likely, so long as the 
general level of economic activity remains high. 
Much of the growth will take place in expanding 
suburban communities, as new or branch stores of 
various types are opened to meet the needs of local 
areas. 

Employment is also expected to rise in the ex- 
panding fields of insurance and real estate. In 
addition, young men with engineering and other 
technical training will continue to be in strong 
demand as salesmen for manufacturers and whole- 
salers. The increasing complexity of much of the 
equipment sold to industry makes it necessary to 
use highly trained technical salesmen to aid cus- 
tomers in learning to use equipment and to adapt it 
to their needs. 

In the future as in the past, most of the job 
openings for sales workers will occur as a result 
of turnover. Each year thousands of employ- 
ment opportunities will arise—especially in retail 
trade—from the need to replace salesmen and 
saleswomen who transfer to other jobs or drop 
out of the labor market. 


Service Occupations 


About 74% million workers were employed in 
service occupations in 1956. Included in this total 
were domestic service workers in private house- 
holds; workers who provide protection to life and 
pr operty, such as firemen and policemen ; personal 
service workers, including barbers, beauticians, 
and practical nurses; and institutional service 
workers, such as janitors, waiters, cooks, and ele- 
vator operators. (See chart 34.) 

Service occupations should not be confused with 
service industries. Service industries—which in- 

427675°—57—15 


clude hotels, automobile repair shops, amusement 
enterprises, and advertising agencies—employ not 
only workers in service occupations but also many 
professional, clerical, and skilled workers, such as 
mechanics, copywriters, actors, and stenogr ‘aphers. 
On the other hand, many workers in service occu- 
pations are employed outside the service indus- 
tries; janitors in factories and porters on railroad 
trains are examples of service occupations found 
in manufacturing and in transportation industries. 

Many service occupations require considerable 
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MAJOR SERVICE OCCUPATIONS 
Employment, Except in Private Households, 1950 
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skill and training; others are comparatively un- 
skilled. Protective service jobs in government 
agencies are, for the most part, filled on the basis 
of competitive examinations. Candidates for such 
work may have to meet very rigid requirements, 
especially with respect to age, height, health, 
strength, and emotional stability. FBI agents are 
also required to be graduates of either law or 
accounting schools. Many personal service work- 
ers need specialized vocational training; some, 
such as barbers and beauty operators, must usually 
obtain a license in order to qualify for regular em- 
ployment. Chefs and cooks in restaurants must 
have either specialized training or considerable 
experience. On the other hand, such workers as 
kitchen helpers, maids, charwomen, and janitors 
need little, if any, training. 
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Source: U.S. Bureau of the Census 


Employment Trends and Outlook 


Private household workers, numbering 2 million 
in 1956, are the largest group in the service field. 
However, the proportion which domestic workers 
represent of all service workers is declining. In 
1940, domestic service workers made up about 40 
percent of all service workers, whereas in 1950, 
they comprised approximately 25 percent. The 
number of domestic workers fell sharply during 
World War II, as is likely to happen whenever 
there is an acute shortage of labor. Since the war, 
the number of private household workers has risen 
again but not as fast as service employment in 
general. 

Employment in service occupations other than 
those in private households has risen sharply since 
1940. Between 1940 and 1950, the number of 
service workers outside the home rose by more than 
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one-third—faster than the labor force as a whole. 
Employment of these workers has continued to rise 
more rapidly than the labor force, recording a 
gain of 18 percent between 1950 and 1956. (See 
chart 35.) The fastest growing service occupa- 
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tion for which Census data are available has been 
that of attendant in hospitals and other insti- 
tutions—employment in this occupation more than 
doubled between 1940 and 1950. 

During this period, employment rose 50 percent 
or more in the following service occupations: bar- 
tenders, cooks, charwomen and cleaners, practical 
nurses, and professional and personal service at- 
tendants not elsewhere classified. The number of 
waiters and waitresses, including counter and 
fountain workers, increased 40 percent. Only two 
large service occupations declined in size between 
1940 and 1950—the number of boarding- and 
lodging-house keepers declined 60 percent and em- 
ployment of barbers and beauticians dropped 8 
percent. A substantial majority of the workers 
who entered service occupations during the 1940's 
were women; between 1940 and 1950, the pro- 
portion of women in service occupations, except 
private household work, rose from 38 to 45 percent. 

Employment of service workers reflects the 
changing patterns of American living. Among 
the major reasons for the rise in service occupa- 
tion employment, particularly outside private 
households, has been the urbanization of the popu- 
lation; the remarkable increase in the number of 
people employed in manufacturing and other non- 


agricultural industries; and rising income levels. 
Between 1940 and 1955, nonfarm employment rose 
more than 50 percent—about twice as fast as the 
population. Much of this increase was accounted 
for by a substantial rise in the number and pro- 
portion of working women in the labor force. 
These factors have greatly increased the need for 
services such as meal preparation and the care of 
the sick which, in former years, were provided to 
a much greater extent in the home. Between 1940 
and 1950, half the rise in the total number of serv- 
ice workers outside private households was ac- 
counted for by greater employment in eating and 
drinking places and in hospitals and other health 
institutions. During this period, there was also 
an extremely sharp rise in the number of service 
workers in educational institutions, mainly to care 
for the many large, new consolidated schools and 
to provide meals for the many children who no 
longer brought lunches with them or went home at 
midday as was formerly the custom. 

The growth of cities has also helped to create 
a greater demand for protective service workers. 
The number of such workers—firemen, policemen, 
and detectives—rose more than 30 percent during 
the 1940’s, somewhat faster than the labor force 
as a whole, though much more slowly than many 
other service occupations. 

In the long run, employment in service occupa- 
tions will probably continue to rise substantially. 
As in the recent past, most of this growth is ex- 
pected outside private households. Nevertheless, 
some rise in employment of domestic workers is 
likely, in view of the increasing number and size 
of families and the rising number of working 
mothers with young children. However, most job 
openings for workers in all service occupations, 
both in and outside private households, will result 
from the need to replace the thousands of workers 
who annually leave their jobs. Turnover is high 
in these occupations for several reasons—the high 
proportion of women, especially in private house- 
hold work; the many temporary and part-time 
jobs; and the relatively low rates of pay in un- 
skilled and semiskilled occupations. These fac- 
tors will no doubt continue to operate creating 
many thousands of job openings each year. 

Additional information on service workers in 
several fields of employment is given in the chap- 
ters on the Hotel and Restaurant industries and 
the statements on barbers, beauty operators, and 
practical nurses. (See index.) 
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Barbers 
(D. O. T. 2-32.01) 


Nature of Work 


Barbers spend most of their time cutting hair. 
They also provide customers with other personal 
services such as shaves, facial and scalp massages, 
shampoos, and hair singes. In addition, they 
sometimes sell hair tonics, shampoos, and related 
preparations, and give advice on care of the hair 
and scalp. Barbers must know the latest hair 
styles and be alert to follow customers’ instruc- 
tions on the type of haircut they prefer. They 
must also try to finish each haircut in the way 
best suited to the shape of the customer’s head. 

A barber builds up a steady trade not only by 
giving good haircuts but also by putting customers 
at ease, giving them quick and courteous serv- 
ice, and keeping a clean, attractive shop. In small 
shops, a barber may keep his own work area clean 
or take his turn sweeping the shop. Each bar- 
ber is usually responsible for keeping his barber- 
ing tools sterilized and sharpened. Barbers who 
run their own shops have responsibilities common 
to many small businesses, such as ordering sup- 
plies, paying bills, and hiring and managing em- 
ployees. 


Where Employed 


More than 195,000 barbers were working in ap- 
proximately 100,000 barbershops in 1950. A few 
thousand were employed in beauty shops and 
combined barber and beauty shops. The typical 
barbershop is a small (1- or 2-man) establish- 
ment in which the shopowner himself does all or 
part of the work. However, shops employing sev- 
eral barbers are to be found in large hotels and 
office buildings in downtown areas of cities and 
in a growing number of suburban shopping 
centers. 

All cities and towns and most villages have bar- 
bershops. However, barbers are concentrated in 
large cities and in the most populous States. 


Training and Other Qualifications 


A license is required for both apprentice and 
master barbers in all States except Virginia. To 
obtain a license as an apprentice, the prospective 
barber must, in nearly all States, be a graduate of 


a State-approved barber school, pass a written ex- 
amination, and demonstrate his ability to perform 
barber services in a practical examination given 
by the State board of barber examiners. In addi- 
tion, most States require entrants to be at least 
16 or 18 years of age, to have completed the sth 
grade, and to meet certain health requirements. 
After receiving a license, the trainee must work 
as an apprentice in a barbershop for a specilied 
period (18 months in most States). After com- 
pleting this apprenticeship and, in most States, 
passing a second set of written and practical ex- 
aminations, the trainee may be licensed as a jour- 
neyman (experienced) barber. Barbers who 
move to another State must usually take licensing 
examinations given by that State. 

More than 100 public vocational schools and 
private barber colleges offer barber training. 
Courses are usually 6 or 9 months in length and 
include 1,000 or more hours of training. The 
prospective barber mainly studies basie barber 
services—haircutting, shaving, massaging, and fa- 
cial and scalp treatments—and, under supervision, 
practices these services on people. In addition to 
attending lectures on barber services and the use 
and care of barber tools, students take courses in 
anatomy, sanitation, and hygiene, including the 
recognition of skin diseases. Instruction is also 
offered in salesmanship and general business 
methods. 

Apprentice barbers may obtain their first jobs 
through employment services operated by the bar- 
ber school they attended, through the barber’s 
union, or through personal contacts in their local 
communities. Experienced barbers may advance 
by opening their own shops, by becoming man- 

~agers of large shops, or by moving to shops which 
have more customers. Those who open their own 
shops must, of course, have the necessary capital 
to buy or rent quarters and equipment. The 
usual cost of equipping a 1-chair barbershop is 
roughly estimated at $1,500. However, costs dif- 
fer greatly, since barbers can sometimes buy used 
equipment and fixtures at low prices or may de- 
cide to pay above average prices in order to get 
the best equipment. Each barber usually buys 
his own scissors and other tools while in barber 
school, at a cost of about $50 to $65. 
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Employment Outlook 


Several thousand openings for barbers are ex- 
pected each year during the late 1950's. Most 
openings will arise from the need to replace barbers 
who retire, die, or transfer to other fields of work. 
The death and retirement rate among barbers is 
high since they are an older group than workers in 
many other occupations; in 1950, half of all bar- 
bers were over 48 years of age and about a fifth 
were 60 or older. In addition, some experienced 
barbers, as well as many apprentices, have been 
attracted to other types of jobs—which have been 
relatively easy to obtain under the favorable eco- 
nomic conditions prevailing in recent years. The 
need for replacements will probably continue to 
create many openings for apprentice barbers dur- 
ing the rest of the 1950 decade. 

Total employment in barbershops has been de- 
clining over the past 20 years. Among the factors 
contributing to the decline in number of barbers 
employed are the extensive use of mechanical and 
electrical razors which enable men to shave them- 
selves easily, the raising of training requirements 
for new entrants to barbering, and the fuller use 
of the time of the barbers who have remained in 
the trade. The decline in employment has become 
slower during recent years, but the number of 
young men in the occupation has decreased; the 
median (average) age of barbers rose from 44 
years in 1940 to 48 years in 1950. The ease with 
which young men, as well as experienced barbers, 
can obtain other jobs may lead to a further drop 
in the number of barbers in the late 1950’s pro- 
vided that the level of overall employment remains 
high. Such a drop in numbers of barbers would 
result in steadier work and more business for 
barbers remaining in the field, since the growth 
in population is constantly tending to increase the 
total demand for haircutting services. On the 


other hand, if an economic downturn should occur, 


thousands of barbers at work in other occupations 
might reenter barbering. This would create 
keener competition for barber jobs and curtail 
opportunities for newcomers to enter the field. 
Over the long run, the growth of population 
will undoubtedly bring about an upturn in the 
total number of barbers needed. The small (1- 
or 2-man) barbershop will probably remain the 
most common type of establishment ; however, the 
continuing shift of population to suburban com- 


munities should result in more opportunities to 
open large shops in these areas and in a need for 
larger staffs in shops already established there. 


Earnings and Working Conditions 


Barbers earned, on the average, between $3,000 
and $4,000 in 1956. However, some barbers in 
the most desirable locations earned more than 
$5,000. These figures include tips, which often 
are an important part of barbers’ earnings. Bar- 
bers tend to increase their earnings as they acquire 
a personal following. Those who own shops or 
are managers of large shops have the highest earn- 
ings. Most barbers not in business for themselves 
are paid on a commission basis—usually 60 to 70 
percent of the money they take in—or receive sal- 
aries plus commission. However, some are paid 
straight salaries. A barber’s income depends in 
part on the location of the shop, since the income 
level and tipping customs of the community, the 
competition from other barbershops, and the 
prices which can be charged all affect earnings. 
Haircut prices, for example, range from less than 
$1 in some communities to $2 in others. Earn- 
ings, of course, depend also on the barber’s skill 
and personality, which help build up a personal 
following. 

Barbers often have a longer workweek than 
employees in many other occupations—usually 
45 to 50 hours or more. Most shops are open 6 
days a week, but nowadays more and more bar- 
bers are working only 5 or 514 days. 

General good health and stamina are important 
for barbers, since they must stand on their feet 
for long periods and, much of the time, work 
with both hands above shoulder level. Although 
barbers often are continuously occupied during 
peak periods, there is frequently slack time which 
they usually use to take care of their tools or at- 
tend to personal matters. One-week vacations 
are common; some employees receive 2-week va- 
cations. Some union contracts provide insur- 
ance and medical benefits. 

The principal union which organizes barbers— 
both employed barbers and barbershop owners— 
is the Journeymen Barbers, Hairdressers, Cosme- 
tologists, and Proprietors’ International Union 
of America. Barbershop owners or managers 
may also belong to the Associated Master Barbers 
and Beauticians of America. 
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Where To Go for More Information 


Information on State licensing requirements 
may be obtained from the State board of barber 
examiners at each State capital. 

General information on the occupation of bar- 
bers may be obtained from: 
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Journeymen Barbers, Hairdressers, Cosmetologists, 
and Proprietors’ International Union of America, 
12th and Delaware Sts., Indianapolis 7, Ind. 


National Educational Council, 

Associated Master Barbers and Beauticians of 
America, 

587 South Dearborn St., Chicago 5, Ill. 


Beauty Operators* 
(D. O. T. 2-32.11 through .31) 


Nature of Work 


The great majority of workers in beauty shops 
are all-round operators who provide their cus- 
tomers a variety of services, largely related to the 
care of the hair. They cut, style, shampoo, curl, 
bleach, dye, or tint the hair. In addition, they give 
facial and scalp treatments, remove superfluous 
hair, arch and tint eyebrows, and give manicures. 
In large shops, operators may specialize in one 
phase of the work, as, for example, hair styling, 
hair dyeing, permanent waving, manicuring, or 
electrology. 


Where Employed 


Beauticians work in all parts of the country, in 
both large and small communities. The majority 
are employed in small establishments employing 
1 to 3 beauty operators in addition to the owner- 
operator, or are self-employed. Some large shops 
may employ 25 or more all-round operators and 
a number of specialists. 

According to a trade report, more than 110,000 
commercial beauty shops were operating in 1955. 
In addition to operators who work in these shops, 
some operators are employed at Government bases 
in foreign countries, on cruise ships, and in hos- 
pitals and other institutions. 

The proportion of men among beauty operators 
is relatively small; available reports from some 
local areas indicate a ratio of about 2 percent. The 
men are for the most part in management jobs or 
in specialized occupations, such as hair styling. 


Training and Other Qualifications 


A beauty operator is required to obtain a license 
from the State cosmetology board in all States 


*Prepared by the Women’s Bureau, U. S. Department of Labor. 


A beauty operator putting finishing touches on customer's hair. 


except Delaware and Virginia. The license is 
granted upon payment of a small fee (usually $5 
to $10), after the applicant successfully passes an 
examination in both theory and practice of cos- 
metology. In order to take the examination, the 
applicant must satisfy certain requirements in- 
cluding usually a minimum age of 16 to 18 years, 
a health certificate, and completion of a cosmetol- 
ogy course in an approved private beauty school or 
a public vocational school. In a few States, the 
boards require that a beauty-school graduate gain 
experience in a commercial beauty shop under a 
special arrangement as a “junior operator” before 
taking the examination. 

Courses in the more than 900 private schools 
reported in 1955 usually consist of from 1,000 to 
1,500 clock hours of combined classroom work and 
practice in beauty service. In the majority of 
these schools, students could complete the courses 
in from 6 to 9 months. Cosmetology programs in 
public vocational schools are usually given in 
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connection with other high school courses leading 
to a vocational high school diploma. Thus, be- 
sides learning the skills of the occupation, students 
generally take academic subjects offered in the 
4-year, high school curriculum. 

Apprenticeship training in a beauty shop is ac- 
cepted as qualifying the applicant for the exami- 
nation by about half the State boards. The pe- 
riod of apprenticeship is usually longer than the 
term in a private school and requires, in addition 
to instruction on the job by an approved operator, 
certain study courses in subjects related to the 
work. 

The first job may be one of assisting an experi- 
enced beautician. After 3 months to a year on the 
job, the beginning operator may become an all- 
round operator performing a variety of opera- 
tions. Later, the operator may specialize in one 
particular type of work (for example, as hair 
stylist, hair dyer, facial or scalp specialist, or per- 
manent waver) or become a manager in a large 
shop. Those.with adequate capital may set up 
their own shops, working alone or employing other 
beauticians. A trained and experienced operator 
may also find work as a teacher in a beauty school, 
as a representative for a manufacturer of cos- 
metics or beauty-shop equipment, as an electrol- 
ogist, or as an inspector for a State licensing 
board. For some of these specialized positions, 
additional training may be needed, since many 
State boards require teachers, shop managers, and 
electrologists to obtain special license. Further- 
more, many States set higher age, education, and 
experience requirements for the teaching license. 

To be a success, the beauty operator should be 
able to establish friendly relationships with peo- 
ple. Dexterity is necessary in handling the hair; 
and a sense of form and artistry in cutting and 
styling is important, as are ability and willingness 
to understand instructions and customers’ wishes. 
In addition, the work requires a great deal of 
standing, except, of course, for persons who do 
manicuring only. 


Employment Outlook 


Expansion in employment is expected to con- 
tinue in this occupation because of the demands of 
the growing population and the tendency for an 
increasing proportion of women to patronize 
beauty shops. Although the introduction of in- 
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expensive home-permanent wave kits helped 
women meet the shortage of beauty services which 
existed during and after World War II, it did not 
prevent further growth of the beauty service in- 
dustry. The State Board Cosmetology Guide re- 
ports that the number of beauty shops in the 
United States increased from 1950 to 1955 by al- 
most 10,000. 

In 1950, the decennial census reported 190,000 
women employed in beauty occupations. This in- 
cluded beauticians, manicurists, and barbers, as 
well as managers and proprietors of beauty shops. 
The number of operator licenses reported by State 
cosmetology boards for 1955 for both men and 
women was more than 15,000 above 1950. 

In addition to jobs created by expansion, tens 
of thousands of job opportunities will be created 
annually by turnover in the beauty service field. 
This is a type of work in which a large number of 
young women are employed (almost one-third 
were under 30 years of age in 1950) and in which 
the turnover is high, because many leave to marry, 
raise families, or take other jobs. 

The expected outlook assumes a continuation of 
the present high level of economic conditions. 
Changes in economic conditions are apt to have a 
marked effect on beauty-shop employment. Al- 
though women usually attach great importance to 
beauty services, they are likely to cut this expense 
if their income is reduced. 

There are reasonably good opportunities for 
employment in this field for mature and older per- 
sons. In 1950, about one-fifth of the employed 
beauticians were 45 years of age or older. Op- 
portunity for part-time work is another important 
feature of beauty-shop employment. 

Some opportunities also exist for handicapped 
persons. Manicuring can be done by persons un- 
able to stand for long periods of time; and there 
are instances of blind persons who are experts in 
massage treatments and deaf persons who special- 
ize in electrology. 


Earnings and Working Conditions 


The majority of beauty operators, working in a 
shop for an employer, are paid a basic wage plus 
acommission. “Half of take beyond double,” the 
usual formula, means that twice the operator’s 
basic wage is subtracted from total fees paid by 
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the operator's customers, and one-half of the bal- 
ance is paid to the operator as commission. How- 
ever, some operators may be paid only a salary or 
only a commission. Information from scattered 
sources indicates that, in 1955, a beginning beau- 
tician was paid a basic wage ranging up to $50 n 
week, depending upon the type and location of 
shop. (A number of States have minimum-wage 
rates applicable to beauty operators.) By build- 
ing up the number of customers, the earnings of 
the beautician can be increased substantially. 
Highly experienced operators may earn from $75 
to $100 a week, and stylists and specialists in ex- 
clusive shops as much as $150 or more a week, not 
including tips, Tips paid directly to the operator 
also increase earnings. In some shops, where cos- 
metics are sold directly to customers, a small com- 
mission (up to 10 percent) may be paid to the 
beautician who sells these products, 

Incomes of shop owners vary widely, from those 
of the beautician with a small shop who works 
only part time to those of the owner of an exclu- 
sive beauty salon in a large city. 

Most employed beauticians work from 40 to 48 
hours a week, although shop owners frequently 
work longer hours. Hours may be irregular, 
however, frequently including evening and Satur- 
day work, Some States have overtime-pay pro- 
visions for hours beyond a specified minimum. 
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Beauticians employed in establishments s1il: as 
department stores usually participate in tho em- 
ployee-benefit plans of the organization, inelo ling 
sick and vacation leave and pensions. Some ops 
allow their employees at least a week of vac.iion 
with pay. 

Two unions for beauticians are active i the 
United States: the Journeymen Barbers, |lair- 
dressers, Cosmetologists and Proprietors’ |) ter- 
national Union of America and the Barber- and 
Beauty Culturists Union of America, both «fili- 
ated with the AFL-CIO, 


Where To Go for More Information 


State boards of cosmetology can supply i: for- 
mation on licensing and other requirenwnts, 
Local vocational schools and private boiuty 
schools can provide information on how the ~tu- 
dent can meet these requirements. A list of fed- 
erally aided vocational schools that offer boouty 
courses is published by the U. S. Departme:: of 
Health, Education, and Welfare, Office of ducen- 
tion, Washington 25, D. C. The followi: © pub 
lication includes detailed information abou: ‘he 
beauty service field: 

Employment Opportunities for Women in Ber ‘y 
Service, Women's Bureau Bull, 260, 1956, Supers. 
tendent of Documents, Washington 25, D, ©, Pri o 
25 cents, 


Practical Nurses and Auxiliary Nursing Workers* 


1D. O. T. Practical Nurse, 2-38.20; Nurse Aide, 2-42.20; Orderly, 2-42.10) 


Nature of Work 


Practical nurses and auxiliary nursing workers, 
who perform specified nursing duties for the 
physically or mentally ill and help maintain a com- 
fortable environment for them, have become in- 
creasingly important members of the medical 
team over the past decade, 

Practical nurses, also known as licensed voca- 
tional nurses or licensed nursing attendants, are 
primarily concerned with providing care and 
treatment to patients, under the supervision of 
physicians or professional nurses, As members 
of nursing teams in hospitals and health agencies, 
practical nurses perform many of the duties for- 
merly carried by professional nurses, thus freeing 
professional nurses for those aspects of patient 
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care and treatment requiring more extensive 
formal training and specialization of skills than 
practical nurses have acquired, Duties of a prac- 
tical nurse include observing and recording symp- 
toms and reactions of patients; giving prescribed 
treatments and medications, and carrying out per- 
sonal hygiene measures for the patient. Other 
duties, such as making beds, serving meals, or 
caring for hospital equipment, may also be per- 
formed by practical nurses, although in many hos- 
pitals these tasks are assigned to persons of lesser 
training, such as nursing aides, attendants, or 
ward maids, 

In private homes, practical nurses carry out the 
instructions of the attending physician or public 
health nurse, and they must exercise considerable 
judgment in recognizing nursing situations which 
are beyond their training and skill. Besides car- 
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ing for the patient, practical nurses may be re- 
sponsible for certain housekeeping duties in the 
home which are necessary to the patient's health 
and well-being. Practical nurses in doctors’ of- 
fices assist physicians or professional nurses in 
the examination of patients, give simple medica- 
tions or treatments, carry out routine laboratory 
tests, and perform some clerical duties, In indus- 
trial establishments, the duties of practical nurses 
may vary from providing first aid and emergency 
care to employees at the place of business to home- 
visiting services, 

Auxiliary nursing workers, such as nursing 
aides, hospital attendants, ward maids, and or- 
derlies differ from practical nurses in that their 
training is acquired on the job, and the more re- 
sponsible duties of practical nurses are not as- 
signed to them, Auxiliary workers are also re- 
garded as members of nursing teams, sharing pa- 
tient care to a limited extent, working under the 
supervision of professional or practical nurses. 
Auxiliary workers may be assigned such duties as 
feeding or bathing patients, keeping patients’ 
rooms in order, changing linens, answering calls, 
and performing other tasks to assure the patients’ 
comfort. In private households, auxiliary nursing 
workers may be known as mother's helpers or visit- 
ing housekeepers, 


Where Employed 


Ry far the largest number of practical nurses 
and auxiliary nursing workers are employed in 
hospitals and nursing homes, According to a 1955 
survey of the American Hospital Association, hos- 
pitalx employed some 400,000, of whom 16 percent 
were practical nurses; 36 percent, hospital at- 
tendants; 34 percent, nursing aides; 7 percent, 
ward maids; and 6 percent, orderlies, Small num- 
bers of practical nurses and even smaller numbers 
of auxiliary nursing workers are employed in pub- 
lic health agencies, industrial establishments, and 
doctors’ offices, 

Practical nurses take positions in private homes 
also, In 1950, according to the decennial census, 
there were some 70,000 private duty practical 
nurses. It is unlikely that a significant increase 
has occurred in this total, since the more recently 
trained practical nurses tend to find work in hos- 
pitals or other health agencies. 

Although nursing traditionally has been re- 
garded as a woman's occupation, large numbers of 


217 


men work in nursing services as orderlies, hos- 
pital attendants, and psychiatrie aides. Some men 
are also employed as practical nurses, ax well as 
professional nurses, 


Training and Other Qualifications 


Before 1945, the majority of practical nurses 
were either solf-trained or learned their skills 
through practice on the job, During the past dec- 
ade, however, training requirements have become 
increasingly formalized, licensing procedures have 
been instituted by most States, and standards of 
performance on the job have been established. 
‘Today, most practical nurses receive formal train- 
ing. 

Practical nurse training may be obtained in 
schools approved by State boards of nursing in 
States which provide for licensing of practical 
nurses, or by State boards of vocational education, 
or by the National Association for Practical Nurse 
Education (NAPNE) which offers a school ac- 
crediting service, Some schools have the approval 
of more than one of these organizations, 

Approved schools are of two types: those oper- 
ated by public-school systems, usually as a part of 
a State or local vocational school or adult educa- 
tion program: and private schools controlled by 
hospitals, health agencies, educational institutions, 
or community organizations, The past two dee- 
ades have wen a tremendous growth in the number 
of training facilities, In 1930, there were 11 ap- 
proved schools, In 1056, there were 412 schools 
which admitted 15,500 new studenta. 

The usual period of training for practical nurs- 
ing in 1 year, although there are variations among 
States, with courses ranging from approximately 
9 to 18 months, About one-third of the course 
time in approved programs is spent in claeroom 
work, and two-thirds is devoted to clinical experi- 
ence in hospitala A few extension and refresher 
courses are also available for practical nurses who 
wish to obtain additional training or who are pre- 
paring to qualify for licenses. 

Tuition for practical nurse training runs up to 
approximately $200, but in some programs there 
is no charge for tuition. Vocational education 
programs under public-school systems may charge 
tuition for nonresidents only. There are, how- 
ever, incidental expenses for books, equipment, 
or uniforms in all these programs. Tuition 
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scholarships, stipends, and allowances for room 
and board are available in a number of schools. 

To be accepted by approved training schools, 
candidates usually must be between 18 and 50 years 
of age, although occasionally persons as young 
as 17 years or between 55 and 60 years are ad- 
mitted. Applicants over 25 years of age usually 
must be at least eighth grade graduates, and ap- 
plicants under 25 years must have completed 2 
years of high school. Limitations on admitting 
married and older women to training programs 
seldom apply in practical nursing. Of the 1954 
graduates from public school programs, two- 
thirds were or had been married; the average age 
of all 1954 graduates was 35 years. 

Applicants are generally required to take an 
aptitude test and to submit letters of personal 
reference. Personal interviews, evaluation of 
school records, and other selection devices are 
commonly used in practical nursing today. 

The licensing of practical nurses is a compara- 
tively recent development, most of the legisla- 
tion having been enacted since 1945. By 1955, 
however, all States except Colorado and West 
Virginia and the District of Columbia provided 
for the licensing of practical nurses. In most 
States, a license can be obtained by completing an 
approved training program and passing a State 
examination; by State endorsement of a license 
issued by another State having equal standards; 
or by a waiver issued for a limited time to experi- 
enced, but not formally trained, women in States 
that have recently passed licensure laws. 

Auxiliary nursing workers usually receive their 
training in the hospitals and clinics in which they 
are employed. Training on the job varies among 
institutions, from a week to 3 months. Profes- 
sional nurses may give classroom instructions and 
demonstrate techniques, and trainees may perform 
specified practice work. In other cases, training 
may be informal and consist of daily instructions 
for work assignments given by supervisors. 

There are few specified educational or experi- 
ence requirements necessary for auxiliary nursing 
worker trainees. Unlike practical nurses, they are 
not licensed workers. They usually can qualify 
for jobs if they are at least 17 years of age and 
are physically able to perform the tasks required. 
However, an eighth grade education is often 
required. 
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Employment Outlook 


A substantial shortage of both auxiliary nurs- 
ing workers and licensed practical nurses, par- 
ticularly of the latter, was evident in 1956. Asa 
result, there were practically no barriers of age, 
sex, marital status, race, or religion to the employ- 
ment of persons in good health who were educa- 
tionally qualified for these occupations. 

Over the past 15 years, there has been a sharp 
upward trend in the number of practical nurses 
who have received formal training and who have 
been employed in hospitals. For example, bet ween 
1953 and 1954 the number of professional nurses 
in hospitals increased by 3.2 percent, but the num- 
ber of practical nurses increased by 12.6 percent. 
Nevertheless, a shortage has existed because of 
expanding health services for an increasing popu- 
lation and a rising demand for practical nurses to 
perform some of the duties formerly assigned to 
professional nurses. 

The demand for practical nurses and auxiliary 
nursing workers is expected to continue strong for 
the remainder of the 1950's and well into the 1960's. 
The success of using practical nurses and auxiliary 
nursing workers as members of nursing teams, 
working under the supervision of professional 
nurses or physicians, indicates that there will be 
an expanded use of these workers in most hospitals 
and health agencies. In particular, psychiatric 
aides, who have been trained to work with dis- 
turbed patients in mental institutions, will be in 
great demand. All types of nursing workers who 
have received training for their jobs will have 
good employment opportunities throughout this 
period. 


Earnings 


Average salaries of women employed as practi- 
cal nurses in hospitals ranged from $38 to $63 
a week, according to a survey made by the Bureau 
of Labor Statistics during 1956 and 1957 in 14 
metropolitan areas. Male practical nurses aver- 
aged from $50.50 to $67.50 a week. Women nurs- 
ing aides, whose duties were more routine than 
those of practical nurses, had average weekly 
salaries ranging from $29 to $59. Male nursing 
aides, who are usually called orderlies, had aver- 
age salaries ranging from $36.50 to $62.50 a week. 
The following tabulation shows average weekly 
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salaries for men and women practical nurses and 
nursing aides in each of the survey areas: 


Practical 
Nursing aides nurses 
Women Men Women Men 
$29. 00 $38.50 $43.00 ------ 
38.00 43.50 47.00 $65. 00 
44.50 50.50 51.50 61.00 
Buffalo____ 44.50 59.00 49.00 52.00 
Chicago- - 47.00 5850 54.00 5800 
Cincinnati_ - 42.00 51.50 52.50 58 50 
Cleveland- - - 40.50 48.00 51.50 ------ 
Dallas - 29.50 36.50 40.00 
Los Angeles-Long 
Beach--- 52.50 56.00 59.50 66.00 
Memphis_- Sate BO SDON meee tee ATS Open e 
Philadelphia - 35.00 43.00 38.00 50.50 
Portland (Oreg.)---- 47.50 55.50 53.00 63. 50 
San Francisco—Oak- 
land 22.3 =r eee 59.00 62.50 63.00 67.50 
St, Louis. = 1-2 Se 36.50 47.00 44.50 58.50 


A regular 40-hour workweek was reported for 
the majority of practical nurses and nursing aides 
covered by the salary survey of hospital personnel. 
For a few, however, the workweek ranged as high 
as 48 hours. The large number of practical nurses 
not employed by hospitals—particularly those on 
private duty—had varying lengths of workweek, 
depending on the type of employer. 
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Graduates of approved practical nursing schools 
or persons who have had equivalent training in 
hospitals, upon passing a written examination for 
civil service, were hired by the Federal Govern- 
ment at $3,175 per year in 1956. Auxiliary nurs- 
ing workers without prior training or experience, 
who qualified for employment by passing an apti- 
tude test, were hired at $2,960. 


Where To Go for More Information 


Additional details about practical nurses and 
auxiliary nursing workers are given in a U. S. De- 
partment of Labor’s Women’s ‘Bureau publica- 
tion. The Outlook for Women as Practical Nurses 
and Auxiliary Workers on the Nursing Team, 
Bulletin No. 203-5. 66 pp. Washington, D. C., 
1953. Price 40 cents. 

Information about these occupations may also 
be obtained from: 

National League for Nursing, Committee on Careers, 

2 Park Ave., New York 16, N. Y. 

National Association for Practical Nurse Education, 

654 Madison Ave., New York 21, N. Y. 

National Federation of Licensed Practical Nurses, 
Inc, 

250 West 57th St., New York 19, N. Y. 


Skilled Trades and Other Industrial Occupations 


The trades and other industrial oceupations— 
skilled, semiskilled, and unskilled—together pro- 
vided jobs for nearly 4 out of 10 employed workers 
in the United States in 1956. The men and women 
in these jobs perform key functions in the econ- 
omy. They help transform the ideas of the scien- 
tists and the plans of the engineers into goods and 
services. They help operate transportation sys- 
tems, communication facilities, and atomic instal- 
lations. They build homes, office buildings, and 
factories. Many work in factories where they 
build, install, control, maintain, and repair the 
tremendous amout of machinery needed by a 
complex industrial society. Others repair auto- 
mobiles, television sets, and washing machines. 
The efficient operation of the Armed Forces also 
depends on skilled workers in uniform as well as 
upon civilian craftsmen to produce weapons, ve- 
hicles, ships, tanks, planes, and communications 
equipment. 

To young people who have mechanical or man- 
ual interests and abilities, the trades and other 
industrial occupations offer the bulk of employ- 
ment opportunities. Within this area, there isa 
wide range of occupations varying in skill and 
earnings from the unskilled laborer to the highly 
skilled tool and die maker. 

Although the jobs in the trades and industrial 
occupational groups can be classified into three 
categories—skilled, semiskilled, or unskilled— 
there is no clear-cut dividing line between the skill 
levels and, therefore, skill classifications must al- 
ways be somewhat arbitrary. This is so because 
the nature of the work performed in these jobs 
often changes as new machines or methods are in- 
troduced. Thus, some of the types of work for- 
merly done by skilled craftsmen have been broken 
down into several simpler jobs, each requiring a 
much shorter period of training than was orig- 
inally demanded of the craftsmen. These simpler 
jobs can be performed by workers who are usually 
classified in the semiskilled category but, in some 
cases, they still retain the title of a skilled worker. 

Similarly, job titles sometimes fail to reflect 
levels of skills. For example, the job title “car- 
penter” may designate workers at various skill 
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levels, ranging from those who are able to work 
from blueprints in fashioning a complicated st ruc- 
ture to those who have little more skill than handy- 
men, using only a saw and hammer. Also, workers 
classified as “operatives” by the Census Bureau are 
generally considered to be semiskilled, but some 
might be considered skilled based on their train- 
ing, functions, and earnings. 

During the past two centuries, the occupational 
structure of our economy has undergone a major 
but gradual transformation as a result of the wide- 
spread introduction of machinery and mass-pro- 
duction techniques. The emergence of the factory 
system of production, which emphasized the di- 
vision of labor and specialization of function, 
changed our economy and resulted in the appeit- 
ance of many new skills and trades. New occu- 
pations arose and others were drastically altered. 
The manufacturing industries, with their greater 
potential for division of labor, were particularly 
influential in these occupational changes. The 
groupings of kinds of labor into such categories 
as skilled, semiskilled, and unskilled was primarily’ 
a result of factory production. 

Trends in the last half century suggest that the 
principal effect of the steady advance of technol- 
ogy, in the factories and on the building site, has 
been to reduce dramatically the proportion of un- 
skilled workers in the work force. At the same 
time, the proportion of semiskilled workers in our 
labor force has increased significantly and the per- 
centage of skilled workers has remained relatively 
stable. 

Today, many people believe we are on the thresh- 
old of a new age of industrial progress which may 
affect the future occupational structure of the 
labor force. Rapid increases in the industrial ap- 
plication of scientific knowledge and invention, 
particularly in the field of electronic controls and 
computers, are making possible the increasing 
“automation” of work processes. Automation isa 
term which has been used increasingly in the past 
few years to describe this most recent phase of 
America’s industrial development. Although au- 
tomation has been defined in many ways, it is gen- 
erally agreed that, in our factories, it involves the 
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use of electronic, mechanical, hydraulic, pneu- 
matic, or other devices to feed, control, handle, and 
adjust the machinery and equipment used in a pro- 
duction process. 

Automatic technology to date has had limited 
application in industry generally ‘and, therefore, 
it is still too early to know the full impact it may 
have on employment and occupational skills. Em- 
ployment in skilled and semiskilled groups is ex- 
pected to continue to increase during the next 
decade despite the anticipated increasing use of 
automation. It appears that the increasing appli- 
cation of automation during the next decade will 
cause moderate changes in skill requirements 
among the trades and other industrial occupa- 
tions. Except for the semiskilled group, these 
changes will broadly represent extensions of past 
trends in occupational employment that have re- 
sulted from advancing technology. A moderate 
increase in the relative importance of skilled work- 
ers is anticipated. The increasing amount of com- 
plex and costly automatic machinery will require 
more highly skilled craftsmen to make, install, 


operate, and maintain this machinery. The long- 
term decline in the relative importance of the un- 
skilled is expected to continue as machine power 
is increasingly substituted for these workers. 
The semiskilled group, as a proportion of the 
work force, will be relatively stable. Semiskilled 
workers have been one of the fastest growing occu- 
pational groups, but as simple, repetitive opera- 
tions such as the feeding or manipulation of a 
machine are taken over by automatic devices, the 
growth of this group will be slowed. 

The reports on the trades and other industrial 
occupations which follow are grouped by industry 
or field of work, rather than by level of skill, since 
this is the most useful grouping for practical vo- 
cational guidance. The occupations which are 
found in a wide variety of industries, or in indus- 
tries for which an entire chapter has not been pre- 
pared, are included in this section of the Hand- 
book. The great majority of the trades and other 
industrial occupations, however, are described in 
the section, Some Major Industries and Their 
Occupations. 


Skilled Workers 


Our Nation’s economic and military strength 
depends to a great extent on the initiative, compe- 
tence, and skills of its craftsmen. The contribu- 
tions of our physicists, engineers, chemists, and 
other professional workers to our national security 
and well-being are transformed into goods and 
services by a skilled, intelligent, and flexible 
work force. 

Skilled workers make the patterns, models, 
tools, dies, jigs, machines, and equipment without 
which industrial processes could not be carried out 
by semiskilled and unskilled workers. Skilled 
craftsmen repair the equipment used in industry 
as well as the mechanical equipment and appli- 
ances used by consumers. They also construct 
our homes, buildings, and highways. 

Skilled workers require a thorough and com- 
prehensive knowledge of the processes involved 
in their work. They exercise considerable inde- 
pendent judgment and often have a high degree 
of manual dexterity. In some instances, they are 
responsible for valuable equipment or products. 
Workers in skilled occupations usually require an 
extensive period of training. 

Young people should consider seriously the 
greater advantages which the skilled trades offer 


compared with semiskilled or unskilled jobs. With 
training and experience in a craft, a man often 
has a wider choice of jobs. It is possible to 
shift to other jobs within an industry as well as 
to jobs in other industries. Such a worker is able 
to handle not only the skilled job in the plant but 
also, if necessary, one requiring less skill, and he 
is, therefore, more valuable to his employer than 
the person who can operate only one machine. In 
many plants, the skilled worker, who understands 
the whole process, is given preference in promo- 
tion to a foreman’s job. Knowledge of a craft 
pays off in job security and usually in earnings as 
well. Skilled workers appeared to have steadier 
employment according to the 1950 Census, which 
showed that a larger percentage of these workers 
were employed 50 or more weeks in 1949 compared 
with either semiskilled or unskilled workers. 
Also, their average income in that year was nearly 
20 percent higher than that of semiskilled workers 
and almost 60 percent more than that of unskilled 
laborers. The skilled occupations also provide op- 
portunities for self-employment. The prospect of 
becoming an independent contractor, for example, 
is an important incentive for some people to enter 
the skilled building trades. Many other crafts- 
men open up their own small repair shops. 
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The key functions performed by craftsmen 
suggest why employment in the skilled occupa- 
tions has grown from about 5 million skilled work- 
ers and foremen in 1940, or about 1 out of 9 of our 
civilian working population, to about 8.7 million, 
or about 1 out of 7, in 1956. Continued growth 
in the number of skilled jobs is expected in the 
next decade. Many other job opportunities for 
young persons to become craftsmen each year will 
result from the need to replace skilled workers who 
die, retire, or transfer to other fields of work. 

Changing technology and economic conditions 
will affect job opportunities for skilled workers 
in many occupations and industries. As mechan- 
ical equipment becomes more widely used, the large 
and growing mechanics and repairmen group of 
occupations should provide many thousands of job 
opportunities for auto mechanics, industrial ma- 
chinery repairmen, maintenance electricians, diesel 
mechanics, business machine repairmen, and re- 
frigeration and air-conditioning mechanics and re- 
pairmen. Inthe building trades, substantial num- 
bers of job openings for skilled workers are ex- 
pected to occur as a result of the anticipated sharp 
rise in the level of construction activity. The 
major skilled machining oceupations—tool and die 
maker, machinist, machine tool operator, set-up 
man, and layout man—should provide large num- 
bers of job openings in many industries. Employ- 
ment of skilled craftsmen in petroleum refining 
and in the chemical industry—particularly instru- 
ment repairmen, pipefitters, electricians, and main- 
tenance mechanics—is expected to grow at a faster 
rate than total employment in these highly auto- 
mated industries. In the skilled printing trades, 
moderate growth of employment is anticipated. 
Employment of skilled workers in the automobile 
and aircraft industries is expected to increase 
numerically and percentagewise as a result of these 
industries’ increasing dependence on automatic 
operations; job opportunities will be particularly 
favorable for maintenance workers such as mill- 
wrights, industrial machinery repairmen, and 
pipefitters. 

Skilled workers are employed in almost every 
industry, but the largest numbers are employed in 
manufacturing and construction. About 40 per- 
cent of the craftsmen were in the manufacturing 
industries and 25 percent in the construction in- 
dustry, according to the 1950 Census of Popula- 
tion. Of all employed craftsmen, 84 percent were 
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wage or salary workers for private employers, 
about 10 percent were self-employed, and about 
6 percent were government workers. The build- 
ing trades generally had a fairly large percentage 
of self-employed. Other individual occupations 
with large proportions of self-employed included 
automobile mechanics and shoemakers. As might 
be expected, employment of the skilled work force 
was concentrated in the more highly industralized 
States. Five States with more than half a mil- 
lion craftsmen each—New York, Pennsylvania, 
California, Illinois, and Ohio—accounted for 
about 2 out of every 5 skilled workers. Job op- 
portunities for skilled workers, however, are 
found in every State. 

More than half of the country’s skilled workers 
in 1950 were employed in 3 skilled occupational 
groupings—building trades, mechanics and repair- 
men, and machining occupations. The Census 
also reported that more than half a million work- 
ers were employed in each of 3 skilled occupa- 
tions—carpenters, automobile mechanics and re- 
pairmen, and machinists; in addition, there were 
more than 800,000 foremen. (See table.) ‘There 
were 15 skilled occupations with more than 100,000 
workers each. Most skilled occupations, however, 
had relatively small numbers of workers. 


Employment in selected skilled occupations, 1950 


ee  —————___ 


Number 
Occupation of workers | Percent 
(in thou- 
sands) 

Total craftsmen, foremen, and kindred 
workers- - - ------------------------ 7, 700. 7 | 100. 0 
Mechanics and repairmen-------------- 1, 690. 9 22.0 
Automobile- --------- 642. 8 8.4 
Radio and television $ 73.9 1.0 
Airplane___--.------------------- 70. 6 eR) 
Railroad and car shop__----------- 48. 0 H) 
Office machine- ------ 2 17.0 .2 
Not elsewhere classified- - - -------- 838. 6 10. 9 
Carpenters____----------------------- 902.4 | 11.7 
Foremen (not elsewhere classified) - 840. 7 10. 9 
Machinists. a 503. 5 6.5 
Painters, construction and maintenance--| 389. 6 5.1 
Electricians. 304. 3 4.0 
Plumbers and pipefitters. 273. 9 3. 6 
Stationary engineers- -- 214.3 2.8 

Linemen and servicemen, telegraph, 
telephone, and power--------------- 210.3 2.7 
Compositors and typesetters----------- 172. 6 2.2 

Brickmasons, stonemasons, and tile 
ece e LS E ESS eee 164. 4 2.1 
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Employment in selected skilled occupations, 1950—Con. 


Number 
Occupation of workers | Percent 
(in thou- 
sands) 
Toolmakers, diemakers, and setters_____ 153. 9 2.0 
Tinsmiths, coppersmiths, and sheetmetal 
workers_ 118.7 .5 
Bakers eS ---| 115.4 1.5 
Excavating, grading, and road machine 
operaborgs-=ss0 Seea 105. 1 1.4 
Cranemen, derrickmen, and hoistmen- -.| 103. 0 1.3 
Inspectors (not elsewhere classified) _____ 93. 4 1.2 
Tailors and tailoresses_ 2 80. 4 1.0 
Cabinetmakers------- 72.1 9 
Locomotive engineers- 71, 2 -9 
Millwrights. 59. 3 -8 
All other craftsmen, foremen, and kin- 
dred workers.0 se) eee 1, 061. 3 13.9 


Source: U. 8. Bureau of the Census. 


The relative importance of occupations within 
the skilled group has been changing. Those oc- 
cupations which are concerned with the repair and 
servicing of machinery and equipment have shown 
the greatest proportionate growth in recent years. 
This has been largely the result of the increasing 
mechanization of our industrial and business proc- 
esses and the greater use of electrical and mechan- 
ical appliances in our homes, Between 1940 and 
1950, the mechanics and repairmen group of skilled 
occupations about doubled. Large relative gains 
were also made in the building trades—particular- 
ly for cement and conerete finishers, carpenters, 
plumbers and pipefitters, and electricians. How- 
ever, in some skilled occupations employment de- 
clined over the decade; among these were tailors, 
blacksmiths, metal molders, and paperhangers. 

Skilled labor requirements have fluctuated with 
the needs of the economy and national defense. 
During the depression of the 1930’s, the de- 
mand for skilled workers was severely reduced. 
Training of young persons had virtually stopped 
and restrictions on immigration adopted in the 
1920’s had curtailed a major source of skilled 
labor. During World War II, the need for rapid 
and substantial expansion of the skilled labor sup- 
ply was partially met by recruiting skilled workers 
from among the unemployed and those engaged 
in less skilled occupations. Also, the number of 
hours worked was increased and semiskilled and 
other workers who had brief training or some 
qualifying experience were temporarily up-graded 
to craft or foreman jobs. Skilled jobs were broken 


down so that they could be performed by less 
skilled workers. The skilled labor supply was 
also increased by intensive training programs. 
In the immediate post-World War II period, 
employment of skilled workers rose sharply with 
the expansion in construction activity and in- 
creased industrial activity needed to supply the 
pent-up demand for consumer products. (See 
chart 36.) Employment of these workers declined 
in late 1949 and early 1950, but rose sharply to 
meet the mobilization production requirements 
during the Korean hostilities. After some decline 
at the end of the Korean hostilities, the number 
of skilled workers continued its upward trend; 
by the end of 1956, about 8.7 million craftsmen, 
foremen, and kindred workers were employed. 
Employment of skilled workers is expected to 
exceed 10 million by 1966 as a result of such factors 
as the trend in the growth of the population and 
labor force, prospective growth in industry, and 
the changing occupational patterns within indus- 
try. There will be differences in the rate of em- 
ployment growth in the various skilled occupa- 
tions in the next decade. For example, as mechan- 
ical equipment becomes more widely used the 
mechanics and repairmen group of occupations 
should grow at a faster rate than the skilled labor 
force generally. Similarly, the building trades 
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EMPLOYMENT IN SKILLED OCCUPATIONS, 1940-56 
Craftsmen, Foremen, and Kindred Workers 
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should show a rapid growth as a result of the 
anticipated sharp rise in the level of construction 
activity. On the other hand, the skilled print- 
ing trades, one of the larger groups of skilled 
workers, will increase at a slower rate than the 
average of the skilled work force. 

Skilled workers are developed in the United 
States in several different ways. Some workers 
acquire their skills through apprenticeship or 
other formal training programs; others qualify 
by picking up the skills of their trades through 
experience on the job, or by working with skilled 
craftsmen. Some young persons also learn the 
skills or part of the skills of a trade in vocational 
schools. 

Most training authorities agree that the best 
way to learn a trade is through a formal appren- 
ticeship program. Apprenticeship is a period of 
on-the-job training, supplemented by related trade 
instruction, which is designed to acquaint the ap- 
prentice with the materials, tools, skills, and 
principles of the trade. The apprenticeship pro- 
vides the worker with a balanced knowledge of 
his trade and the ability to perform required op- 
erations competently. The formal apprenticeship 
agreement stipulates the years of overall training 
and the number of hours of training the appren- 
tice is to receive in the various aspects of the trade. 
Most apprenticeships run for periods varying from 
2 to 4 years—but some last as long as 6. 

Apprenticeship has a number of advantages 
over less formal methods of learning a trade. An 
apprentice receives broad training and experience 
which enables him to adjust more easily to chang- 
ing job requirements. He is likely to be more ver- 
satile and able to work in a wider range of jobs. 
The completion of an apprenticeship gives the 
worker a recognized status which gives him an 


Semiskilled and 


In 1956, nearly 13 million men and women— 
about one-fifth of the total workforce—were “op- 
eratives,” the Census designation for those who are 
often called semiskilled workers. (See chart 37.) 
Like all broad occupational classifications this one 
contains jobs varying widely in the nature of the 
work, in earnings, and in levels of skill. For ex- 
ample, truck driving, one of the largest occupa- 
tions in the semiskilled group, may call for skill in 
driving, knowledge of routes and traffic rules, 
ability to make minor repairs, some clerical work, 


OCCUPATIONAL OUTLOOK HANDBOOK 


advantage in securing new jobs as well as greater 
job security. Many firms select their foremen 
from among their apprentice-trained workers be- 
cause they are likely to be thoroughly familiar 
with all aspects of the work being performed. 

Many companies have established training pro- 
grams which are not apprenticeships but which 
provide workers with on-the-job training anl. fre- 
quently, with supplementary classroom instruc- 
tion. In these programs, new workers begin on 
the simplest tasks under the direction of a fore- 
man or an experienced worker. They move to 
progressively more difficult work until they achieve 
the necessary skills. 

Many persons, in moving from one semiskilled 
job to another with different employers, pick up 
knowledge and skill which eventually enables 
them to become skilled workers. Many young 
people also learn the rudiments of a skilled trade 
by attending vocational, trade, or technical schools. 
A small proportion of these graduates are able to 
move directly into jobs in their trade and, after 
acquiring experience on the job, are able to qual- 
ify as skilled workers. In other cases, young per- 
sons who are already employed in semiskille! or 
unskilled jobs have been able to move into the 
skilled categories by taking vocational courses ve- 
lated to their work. 

Many young men acquire skills in the armed 
services which enable them to qualify or shorten 
their training period for skilled jobs in civilian 
life. It is estimated that a fourth of the young 
men in the armed services are given extended 
school and on-the-job instruction which helps to 
prepare them for many skilled or technical occu- 
pations such as automobile mechanic, electronic 
technician, airplane mechanic, electrician, office 
machine repairman, and painter. 


Unskilled Workers 


and independent responsibility and judgment. On 
the other hand, some machine operator jobs in 
industry require only the repetition of a half- 
dozen different motions all day long—reach for a 
metal blank and put it in the machine, pull the 
lever, press the button, take out the piece of metal, 
which now has been stamped or cut, and place it 
on a pile, reach for another metal blank, ete. Such 
a routine can be picked up in a day and mastered 
in a few weeks. Many other semiskilled jobs re- 
quire a number of months to learn. 
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EMPLOYMENT IN SEMISKILLED OCCUPATIONS, 1940-56 
Operatives and Kindred Workers 


Millions 
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With some exceptions, such as the truckdriver’s 
occupation, semiskilled jobs generally are fairly 
routine and repetitive. Often they pay fairly well, 
particularly when a worker’s pay is based on the 
amount of his production, under an incentive sys- 
tem. Unlike the skilled worker, the semiskilled 
worker does not need to invest many years of his 
life learning a trade, but frequently this is a dis- 
advantage. Because of his limited training, he 
is less valuable to employers and thus may have 
lower earnings and less job security. However, the 
semiskilled worker can more easily adapt to new 
opportunities as they arise. Should the chances 
for employment disappear in one field of work, as 
often happens when some new process displaces 
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an existing one, it is usually the semiskilled man 
who most readily writes off his investment of time 
and experience in that field, finds another job and, 
in a brief period of training, learns the new 
occupation. 

Rather than intensive training in a vocational 
school in one type of work, a semiskilled worker 
should have some familiarity with different types 
of work—machine shop, woodworking, welding, 
electrical work, etc. He does not need to attain 
proficiency in any one of these fields, but does need 
a familiarity with the different types of processes 
and machines so that he can adapt readily to them. 

Semiskilled workers have been one of the fastest 
growing occupational groups in the American la- 
bor force. For example, in 1930, they made up 
about 16 percent of the Nation’s labor force, and 
by 1950, they had increased their proportion to 
about 23 percent. During the 1955-66 decade 
semiskilled workers will obtain a substantial share 
of the expected large increase in total employment. 
However, employment in this group, as a propor- 
tion of the total working population, is expected 
to be relatively stable. 

The increased employment of semiskilled work- 
ers has been accompanied by a long-term down- 
ward trend in the relative importance of unskilled 
laborers in the work force. This trend is likely 
to continue as a result of further mechanization in 
materials handling and construction equipment. 
In 1956, about 3.5 million persons were employed 
as laborers in industry (excluding those on farms 
and in mines). 

Unskilled laborers work in jobs which require 
no previous education or special training. The 
worker can learn the task he must perform in a 
very short time on the job. Unskilled jobs fre- 
quently involve manual handling and moving of 
heavy objects or materials. Such jobs are 
found mainly in manufacturing, construction, and 
transportation. 


THE BUILDING TRADES 


The largest group of skilled workers in the 
American labor force are employed in the building 
trades. These craftsmen constitute a related group 
of workers primarily because they are all closely 
identified with the construction process. Alto- 
gether, there were about 2.8 million building 
trades craftsmen in mid-1956—about one-third of 
all the skilled workers in the United States. The 
more than two dozen skilled building trades vary 
greatly in size. The great majority of the skilled 
building craftsmen are employed in six major 
trades—carpenters, painters, plumbers and pipe- 
fitters, bricklayers, operating engineers, and con- 
struction electricians—each with over a hundred 
thousand workers. The 1.2 million carpenters 
alone accounted for about 40 percent of all skilled 
building trades workers. By contrast, only a few 
thousand workers were employed in each of sev- 
eral trades including marble setters, terrazzo 
workers, tile setters, glaziers, stonemasons, and 
elevator constructors, 

There are several reasons why young men should 
consider one of the building trades as a career. 
They offer especially good opportunities for those 
who are not planning to go to college and who are 
willing to spend several years in learning a skilled 
occupation. Well-trained journeymen can find 
job opportunities in all parts of the country. 
Their hourly wage rates are generally much higher 
than those of most other manual workers and they 
may enjoy more economic independence. Jour- 
neymen with business ability have greater oppor- 
tunities to establish their own business than 
workers in many other skilled occupations. His- 
torically, employment in most building trades has 
expanded despite technological developments. 

A principal disadvantage of work in the build- 
ing trades is the sharp employment fluctuations 
that result from changes in general business con- 
ditions. In the past, declines, in. pbuilding trades 
employment have been much gřeater than those 
in most other industries.” ‘Andther disadvantage is 
that even during years:of high Tévels of construe- 
tion activity, annual earnings of workers i in the 
building trades are somewhat limited by. the sea- 
sonal nature of construction work. “Time is lost 
as a result of bad weather and other interruptions. 
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In addition, construction jobs generally are of 
short duration and building craftsmen must spend 
time in finding their next job. Continually chang- 
ing, and sometimes inconvenient, places of em- 
ployment are also disadvantageous. 


What Are the Building Trades? 


Building trades craftsmen are skilled workers 
employed mainly in the construction, maintenance, 
repair, and alteration of homes and other types of 
buildings, highways, airports, and other struc- 
tures. The wide range of materials and skills 
used in construction work has permitted speciali- 
zation of various work operations; accordingly, 
building trades workers who use essentially the 
same materials or skills have tended to become 
identified with distinctive trades. For example, 
brickmasons and stonemasons work with masonry 
materials, Although operating engineers work 
with no particular materials, they have a group of 
related skills which enables them to handle vari- 
ous types of excavating, grading, hoisting, and 
other equipment. 

The building trades consist primarily of jour- 
neymen (skilled workers) who generally must 
have a high level of skill and a sound knowledge 
of assembly and construction operations. They 
are often assisted in their work by tenders, ap- 
prentices, and laborers. 

Journeymen may be grouped into three broad 
classifications—structural, finishing, and mechan- 
ical. However, some craftsmen—for example, 
carpenters—may do finishing as well as structural 
work. Generally, the building trades are classified 
in one of these three categories, as follows: 

Structural—carpenters, bricklayers, stonema- 
sons, cement or concrete masons, structural iron 
workers, ornamental iron workers, reinforcing 
iron workers (rodmen), riggers, boilermakers, and 
operating engineers. 

Finishing—lathers, plasterers, marble setters, 
tile setters, terrazzo workers, painters, paper- 
hangers, soft-floor layers, glaziers, roofers, and 
asbestos workers. 

Mechanical—plumbers and pipefitters, mill- 
wrights, construction electricians, sheet metal 
workers, and elevator constructors. 
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All but a few of these skilled trades are de- 
scribed in detail individually, later in this chapter. 
These descriptions are necessarily brief and incom- 
plete. They do not apply fully to all localities be- 
cause of local differences in the scope of the various 
trades. Also, they are not statements or recom- 
mendations concerning the jurisdiction of these 
trades and are inappropriate for use in jurisdic- 
tional negotiations, or the settlement of jurisdic- 
tional disagreements, 


Where Building Trades Workers Are Employed 


Building trades workers are employed mainly 
in the contract construction industry ; others work 
on “force-account” construction, are self-em- 
ployed, or use their construction skills mainly in 
maintenance work in industries other than con- 
struction, particularly manufacturing. 

The building craftsmen who work in the con- 
tract construction industry are employed by gen- 
eral and special-trade contractors. General con- 
tractors may be classified as building (residential, 
commercial, or industrial), highway, or heavy con- 
struction contractors since most of them limit their 
operations to one of these activities. They con- 
struct buildings and other structures (dams, 
bridges, roads, ete.), taking full responsibility for 
the complete job, except for any specified portions 
of the work that may be omitted from the general 
contract. Ordinarily, general contractors do most 
of the work with their own crews, but they often 
subcontract particular phases of the construction 
job to special-trade contractors. 

Special-trade contractors usually do the work 
of only one trade (for example, painting or elec- 
trical work), or of two or more closely related 
trades (plumbing with or without heating, or 
plastering with or without lathing). Beyond fit- 
ting their work to that of other trades, they have 
no responsibility for the structure as a whole. The 
special-trade contractors obtain orders for their 
work from general contractors, architects, or from 
property owners. Repair work is almost always 
done on direct order from the owners, occupants, 
architects, or rental agents. 

There are several hundred thousand contractors 
(both general and special-trade), most of them 
operating in local areas. The great bulk of them 
are fairly small—generally employing fewer than 


10 workers. However, some firms are quite 
large—employing several thousand workers each. 

Skilled building trades craftsmen are also em- 
ployed by government agencies and business es- 
tablishments which do not use the services of a 
contractor but do their own construction (force- 
account) or repair work. 

Many building trades craftsmen are self- 
employed. Self-employed journeymen work di- 
rectly for many property owners on small jobs. 
They may be paid by the hour or the day, or they 
may be paid an agreed price for the job, either pro- 
viding the materials and including them in the 
price or using materials provided by the owner. 
Self-employment is most common in carpentry 
and painting, but is also found in most other skilled 
building trades. 

In some of the trades, work may be performed 
away from the construction site. For example, 
sheet metal workers may be employed in shops 
where ducts are fabricated for installation in a 
building. Many building trades craftsmen are 
also employed to do maintenance work in fac- 
tories, stores, mines, hotels, and almost every other 
type of large business establishment. 

A skilled building craftsman’s work is identi- 
fied with a specific trade, such as carpentry or 
bricklaying, rather than with an individual con- 
tractor or even a broad group of contractors. 
Thus, a carpenter may be employed mainly by a 
particular builder but, in the course of a year, he 
may be employed by a concrete contractor to build 
forms for a concrete bridge; by an electrical or 
plumbing contractor to build a temporary struc- 
ture at a large construction site; or he may con- 
tract to do a small repair job on his own. 

Building trades craftsmen are employed in al- 
most every community. These widespread oppor- 
tunities are important for young persons inter- 
ested in a career in the skilled building trades. 
Once they learn one of the trades they can find 
jobs not only in their own community but in almost 
any part of the country. Employment of these 
workers is distributed in much the same way as 
the Nation’s population. Thus, employment is 
concentrated in the industralized and highly pop- 
ulated areas. Nine States—New York, California, 
Pennsylvania, Texas, Illinois, Ohio, Michigan, 
New Jersey, and Massachusetts—accounted for 
more than 50 percent of total employment in the 
skilled building trades. 
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Training, Other Qualifications, and Advancement 


Apprentice training under a formal apprentice- 
ship agreement registered with a State apprentice- 
ship agency or the U. S. Department of Labor’s 
Bureau of Apprenticeship and Training is con- 
sidered by training authorities generally to be the 
best way to acquire the all-round proficiency of a 
skilled building trades worker. Apprenticeship 
is a prescribed period of on-the-job training sup- 
plemented by related trade instruction which is 
designed to develop skill and to make the ap- 
prentice familiar with the materials, tools, and 
principles of his trade. It provides him with a 
balanced knowledge of his field of work and en- 
ables him to perform its operations competently. 

In addition to the apprenticeship method, many 
skilled craftsmen have learned their trades in- 
formally. Most of these workers have picked up a 
trade through several years of on-the-job ex- 
perience. Generally, they first worked as laborers 
and helpers and learned the skills of a trade by 
working with and observing the work of ex- 
perienced craftsmen. Some building craftsmen 
have acquired their skills, or part of their skills, 
by attending vocational or trades schools. 

Generally, apprentices in the building trades 
are required to be between the ages of 17 and 25, 
and in good physical condition. A high school 
education or its equivalent, with course work in 
mathematics and the sciences, is desirable. Often, 
applicants are given tests to determine their apti- 
tude for a particular occupation. For some skilled 
building trades, it is important to have consider- 
able manual dexterity, mechanical aptitude, a 
discerning color sense, and an eye for quickly de- 
termining proper alinement of materials. 

The formal apprenticeship agreement generally 
stipulates a training period of 3 to 5 years of rela- 
tively continuous employment and training, sup- 
plemented by at least 144 hours a year of related 
classroom instruction. The journeymen on the 
job and the foreman explain to the apprentice how 
the work is done and show him how different op- 
erations are performed and how different tools are 
used. Ordinarily, most of this instruction is given 
by a particular journeyman to whom the appren- 
tice is assigned. The apprentice is required to do 
work of progressively increasing difficulty and 
with progressively less supervision. 

Related classroom instruction varies among the 
trades, but usually includes courses such as: 
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History of the trade; characteristics of the ma- 
terials used; shop mathematics as relate to the 
trades work; rudiments of engineeriny where 
appropriate (particularly for pipework, yentilat- 
ing systems, and electrical work) ; sketching, ele- 
mentary drafting, and interpretation of draw- 
ings; safety practices; and special-trade theory 
such as color harmony for painters and elemen- 
tary sanitation for plumbers. Such related in- 
struction is seldom offered in small communities 
where there may be only a few apprentices and a 
small number of journeymen in a particular trade. 
In these areas, apprentices receive instruction 
through courses offered in the local high school 
or by itinerant instructors, generally furnished 
by the State. Other subject matter requirements 
are met through personal instruction by local 
journeymen and contractors or, in some cases, by 
correspondence courses. 

The formal registered apprenticeship agree- 
ments also recommend the length of time the ap- 
prentice is required to work in each major opera- 
tion of the trade as well as his rate of pay at 
successive levels of advancement. The apprentice 
is paid at an advancing rate, usually starting at 
40 to 50 percent of the journeyman’s pay. ‘The 
apprentice’s rate increases at 6-month intervals 
until a rate of about 90 percent of the journey- 
man’s rate is reached in the final months of train- 
ing. Often, advanced apprenticeship standing 
and pay are given to apprentices for trade skills 
acquired in the Armed Forces, or through trade 
school instruction. Advanced standing is granted 
on an individual basis and is usually determined 
by a demonstration of trade skill and knowledge. 

In most communities, the apprenticeship pro- 
grams are supervised by joint apprenticeship com- 
mittees composed of representatives of the local 
employers or employer groups and the union local. 
In these cases, the apprentices sign their appren- 
ticeship agreements with these committees. The 
committee determines the need for apprentices in 
the locality and establishes minimum apprentice- 
ship standards of education, experience, and train- 
ing. Where employers cannot provide the diver- 
sity of experience necessary to give an apprentice 
all-round instruction in the various branches of 
the trade, or relatively continuous employment 
over the entire period of apprenticeship, the 
committee transfers the apprentice to another 
employer. Where specialization by contractors is 
extensive—for instance, in electrical work—it is 
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customary for the joint committee to rotate appren- 
tices among several contractors in the trade at in- 
tervals of about 6 months. In some large cities 
the local joint apprenticeship committee employs 
a coordinator to supervise the apprenticeship pro- 
gram. 

In areas where these committees have not been 
established, the apprenticeship agreement is solely 
hetween the apprentice and an employer or em- 
ployer group. Many journeymen have received 
worthwhile training under these types of appren- 
ticeship programs, but these programs may involve 
some element of risk for the apprentice. In such 
instances, there is no joint committee to supervise 
the training offered, to settle differences over the 
terms and conditions of apprentice training, or to 
arrange a transfer in cases of personal incompat- 
ibility between the apprentice and the employer. 
The apprentice’s training depends principally on 
his employer’s business prospects and policies. If 
the employer lacks continuous work or does only a 
restricted type of work, he cannot provide the ap- 
prentice with the all-round training needed to de- 
velop journeyman skills. 

In many localities craftsmen, most commonly 
construction electricians and plumbers, are re- 
quired to have a journeyman’s license to work at 
their trade. To qualify for these licenses, they 
must pass an examination showing a well-rounded 
knowledge of the job and of State and local regula- 
tions. 

More detailed information concerning the train- 
ing, other qualifications, and advancement of 
building trades workers is given later in this 
chapter in the discussion of the individual occupa- 
tions in the building trades. 

Advancement opportunities for building trades 
craftsmen are quite varied. For example, a jour- 
neymen may become a foreman in charge of his em- 
ployer’s crew. In most localities, small jobs are 
run-by “working foremen” who work at the trade 
along with members of their own crews except 
when engaged in supervisory or management du- 
ties. On very large jobs, the foremen do no actual 
production work. A craftsman can also become an 
estimator for a contractor. In this job he esti- 
mates material requirements and labor costs in 
order to enable the contractor to bid on the work 
of a particular construction project. Some crafts- 
men advance to jobs as superintendents on large 
projects. Other craftsmen become instructors in 
trade and vocational schools. 
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In addition, many thousands of journeymen 
have become contractors. Sound journeyman 
knowledge is a great help in assuring success as 
a contractor. However, the successful contractor 
must also have the ability to plan work, to foresee 
needs and problems, to direct others, to estimate 
material and time requirements for jobs on which 
he is bidding, and a sound knowledge of business 
practices and financing. 

Awards of contracts on the basis of competitive 
bidding, relatively moderate fixed capital require- 
ments, liberal credit arrangements to facilitate the 
purchase of materials, and the possibility of con- 
ducting a fairly substantial business from the pro- 
prietor’s home, all combine to make it easier to 
enter a small contracting business in the construc- 
tion industry than it is to start a small business 
in many other industries. Because it is easy to 
enter the contracting business, competition is usu- 
ally very keen, especially for smaller jobs. For 
larger jobs, considerable working capital and in- 
vestment in equipment are necessary. Some States 
or municipalities require contractors to be li- 
censed. 


Employment Outlook 


A continued upward trend in the employment 
of skilled building trades workers is expected dur- 
ing the late 1950’s and the 1960’s. The rate of 
employment increase for these craftsmen is ex- 
pected to be greater than the rate of growth of 
the Nation’s total labor force. In addition to open- 
ings resulting from an increase in employment, 
thousands of job opportunities for new workers 
to enter the building trades will result from the 
need to replace skilled workers who die, retire, or 
transfer to other fields of work. 

The favorable employment prospects for these 
skilled workers will result primarily from the ex- 
pected large rise in the level of construction ac- 
tivity, continuing the post-World War II trend. 
The postwar construction trend can best be illus- 
trated by an examination of construction expendi- 
tures. Total construction expenditures (including 
maintenance and repair) rose from $20 billion in 
1946 to about $60 billion in 1956 (actual expendi- 
tures not adjusted for changes in price levels). 
The rate of growth for new construction during 
the same period was even greater—from $12 bil- 
lion to $44 billion. Expenditures for maintenance 
and repairs about doubled—increasing from about 
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$8 billion to nearly $16 billion. The post-World 
War II growth of the construction industry can 
also be seen in the increase in construction em- 
ployment. For example, in contract construction, 
which employs a majority of the skilled building 
craftsmen, employment in the 1946-56 decade rose 
from 1.7 million to about 3 million, or about 80 
percent. 

The same factors which accounted for the rapid 
postwar expansion in construction activity are ex- 
pected to result in a further growth in the con- 
struction industry during the 1956-66 decade. 
These include the high level of personal and cor- 
porate income, the rising volume of business ac- 
tivity, the growth in population and number of 
households, the size of governmental expenditures 
for highways, schools, etc., and defense expendi- 
tures. 

During the 1946-56 decade, personal disposable 
income rose from $1,126 per capita to more than 
$1,700, the population increased by about 19 per- 
cent, and households by about 25 percent. As- 
suming a continued high level of business ac- 
tivity, personal disposable income is expected to 
increase significantly during the 1956-66 decade. 
Population and households are expected to in- 
crease by about a sixth during this period. Rec- 
ord highway construction expenditures are antici- 
pated in the next 10 years under the Federal Gov- 
ernment’s multi-billion dollar highway develop- 
ment program. The continuing shift of popula- 
tion from the cities to the suburbs will result in 
a growing demand for all types of new construc- 
tion such as hospitals, schools, churches, and com- 
mercial establishments. Other factors that will 
contribute to a high level of construction activity 
include anticipated high level defense require- 
ments for construction work; increased construc- 
tion requirements generated by new and expand- 
ing industries; and demands for maintenance, re- 
pair, and modernization work for a constantly in- 
creasing number of buildings and other structures. 

An analysis of these and other factors affecting 
the volume of construction indicates an increase in 
construction activity of about 40 to 50 percent 
during the 1956-66 decade. In terms of constant 
(1955) dollars, total construction expenditures 
(including both new construction and mainte- 
nance and repair expenditures) over the next 
decade may reach $85 to $90 billion compared with 
about $60 billion in 1956. 
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This large increase in construction activity is 
expected to result in a substantial increase in the 
employment of building craftsmen. However, 
employment is expected to increase at a slower 
rate than expenditures. Continued technological 
developments in construction methods and equip- 
ment will permit greater output per cons! ruction 
worker. The technological changes which can be 
foreseen at the present time are not likely to re- 
sult in large declines in employment in tlie large 
building trades. The experience of the past 50 
years shows that the skilled building trades gen- 
erally have been able to adapt to technological 
changes and continue to grow. 

Employment of building trades craftsmen in 
maintenance jobs in factories, commercial estab- 
lishments, schools, and large residential projects 
is also expected to increase substantially in the 
1956-66 decade. 

There will be differences in the rate of growth 
among the various building trades. Employment 
growth will be most rapid for bricklayers, cement 
and concrete masons, operating engineers, sheet 
metal workers, plumbers and pipefitters, and elec- 
tricians and less rapid for paperhangers, painters, 
stonemasons, marble setters, and building laborers. 
Employment of carpenters will also increase sub- 
stantially and this trade will continue to be the 
largest single occupation in the building trades. 
(A more complete statement covering employ- 
ment opportunities in each trade is given in the 
discussions of individual occupations in this 
chapter.) 

One of the principal sources of job opportunities 
for new workers will result from replacement 
needs. The building trades, with about 2.8 mil- 
lion skilled craftsmen in 1956, represent a very 
large field of work. Deaths and retirements alone 
will create about 50,000 to 60,000 job openings 
each year. Other openings will result from the 
need to replace experienced craftsmen who leave 
the building trades for other fields of work. 

In July 1956, an estimated 103,080 apprentices 
were in registered apprentice training programs 
and perhaps 20,000 to 30,000 other apprentices 
in programs which were unregistered. Oppor- 
tunities for young men to receive apprentice train- 
ing will be available in all parts of the country 
during the 1956-66 decade. In addition, thousands 
of other workers will be able to enter the trades 
informally. 
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Some indication of the location of future ap- 
prenticeship opportunities is given in the follow- 
ing geographical distribution of registered build- 
ing trades apprenticeships as of July 1956: 


Number of 

State apprentices 

-- 103, 080 

Alabama -—-—------ > 1, 387 
Arizono oa aone 1, 016 
Arkansas - --- 511 
California- - - 14, 162 
Colorado- -- 1, 223 
Connecticut 2, 480 
Delaware------- 247 
District of Columbia- 3 1, 202 
Flovida__---- 2, 798 
Georgia 1, 994 
Idaho. - 352 
9, 051 

2, 149 

808 

Kansas-- 764 
Kentucky- 1, 300 
Louisiana.. 1, 439 
Maijas aaen 281 
Maryland- ----- 1, 487 
Massachusetts- - 2, 548 
Michigan---- 5, 196 
Minnesota. 2, 688 
Mississippi- 465 
Missouri 2, 995 
Montana- - 463 
Nebraska- 718 
Nevada 328 
New Hampshire 151 
New Jersey 2, 289 
New Mexico- ---------- 569 
New Yórk- n reaa 8, 689 
North Carolina__ NA rA 
North Dakota--- 168 
Ohio iaaa 7, 336 
Oklahoma- 962 
Oregon---- 1, 013 
Pennsylvania- - - 3, 906 
Rhode Island- - - 542 
South Carolina. - 819 
South Dakota__- 237 
Tennessee 1, 981 
Texas__ 4, 989 
Utah--- 595 
Vermont- - 95 
Virginia- -- 1, 278 
Washington--- - 2,152 
West Virginia = 570 
Wisconsin- 2, 610 
235 


Wyoming-- 


Earnings and Working Conditions 


Hourly wage rates paid building craftsmen are 
generally much higher than those paid most other 
skilled workers. However, because construction 
work is seasonal and time is lost for other reasons, 
average annual earnings are not as high as the 
hourly rates of pay indicate. Nevertheless, an- 
nual earnings of these craftsmen, as a group, 
compare favorably with those of other skilled 
workers. 

The hourly rates of pay for skilled workers in 
the building trades vary by trade and locality. 
Generally, the highest hourly rates are paid in 
the larger communities. (Wage rates for a trade 
may also vary within the same city depending 
upon the type of work performed and the work- 
ing conditions.) The average minimum union 
hourly wage rates as of July 1, 1956, for 22 
selected occupations in 52 large cities, as reported 
to the Bureau of Labor Statistics, are shown 
below : 


Average 
Trade hourly rate 
PAE E R a a C S $3. 04 
Journeymen--- ef 8.22 
Asbestos workers. - 3.29 
Bricklayers- - 38.62 
Carpenters... 3.13 
Cement finishers- 8.11 
Electricians (inside wiremen) --. 3. 84 
Elevator constructors_—-. 3. 36 
Glaziers_. 2.93 
Lathers_-- 3. 43 
Marble setters- 3. 28 
Mosaic and terrazzo workers__ 3. 28 
Painters----. 3. 01 
r - 2.92 
Pipefitters__ 3. 35, 
Plasterers. 3. 50 
Plumbers- 3. 85 
Rodmen---- 3.17 
Roofers, composition- 2. 96 
Roofers, slate and tile. 3. 08 
Sheet metal worker: 3. 20 
Stonemasons------- 3. 50 
Structural-iron worker; 3.30 
Tile layers 3, 22 
Helpers and laborers. 2.29 
Bricklayers’ helpers_- 2.48 


Building laborers----------- 2. 20 


Composition roofers’ helpers- 1. 96 
Elevator constructors’ helpers. 2.42 
Marble setters’ helpers_— 2,52 
Plasterers’ laborers. 2. 55 
Plumbers’ laborers- 2.35 
Terrazzo workers’ helpers- 2. 60 
Tile layers’ helpers. 2. 51 
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Union rates for these occupations are those ne- 
gotiated between trade unions and employers. 
They do not include overtime, bonuses, and pay- 
ments for special qualifications or other reasons. 
Average union hourly rates for many of the indi- 
vidual building crafts in selected cities are in- 
cluded in the discussion of these occupations later 
in this chapter. 

Forty hours was the standard workweek for a 
majority of building trades workers in 1956. 
Time-and-a-half was generally paid for hours 
worked beyond the standard workday of 8 hours. 
Time-and-a-half or double-time rates were usually 
paid for work on Saturdays and Sundays or on 
holidays. Travel pay to and from work was com- 
monly paid to building trades workers whenever 
their work was outside a specified local area. 

A substantial proportion of organized building 
trades workers are included in negotiated health 
and insurance programs. A majority of the build- 
ing trades workers in major cities are covered by 
health and insurance programs financed almost 
entirely by employer contributions. Pension plans 
for building trades workers have become more 
common in recent years, 

A large proportion of skilled building trades 
workers are members of trade unions affiliated 
with the Building and Construction Trades De- 
partment of the American Federation of Labor 
and Congress of Industrial Organizations. 

Construction work is active and sometimes 
strenuous but great physical strength is generally 
not necessary to perform the work capably. Much 
of the heavier work is now performed by ma- 
chinery. Nevertheless, persons interested in be- 
coming building craftsmen should be in good 
physical condition. Prolonged standing, bending, 
stooping, and working in cramped quarters are 
frequently necessary. Exposure to cold and in- 
clement weather is common as much of the work 
is done outdoors or in partially enclosed structures. 
During the winter, when the buildings are suffi- 
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ciently enclosed, artificial heat is commouly pro- 
vided. Many persons prefer construction work to 
other skilled occupations because they are able to 
work outdoors. 

Construction work is generally more dangerous 
than work in manufacturing, but the risk of in- 
jury is lessened considerably when proper work 
practices are followed. In recent years, the safety 
record of construction workers in contract con- 
struction work has improved. 


Where To Go for More Information 


Information on opportunities for apprenticeship 
or other types of construction employment in a 
particular locality may be obtained from individ- 
ual construction firms, employer associations, or 
locals of the building trades unions. Many ap- 
prenticeship programs are supervised bv local, 
joint union-employer committees. In these in- 
stances, an apprentice applicant may apply di- 
rectly to the coordinator of the joint apprentice- 
ship committee if there is one in his locality. In 
recent years, there has been a trend toward in- 
creased use of the local office of the State «iploy- 
ment service as a source of information and a 
contact point for apprenticeship openings. 

For more information on jobs in the building 
trades, a young man should write to the organiza- 
tions listed below : 

American Federation of Labor and Congress of In- 
dustrial Organizations, 


Building and Construction Trades Department, 
815 16th St., NW., Washington 6, D. C. 


Associated General Contractors of America, Inc., 
Munsey Trust Bldg., Washington 4, D. C. 


National Association of Home Builders, 

1625 L St.. NW., Washington 6, D. C. 
For the names of labor organizations and trade 
associations concerned with specific building 
trades, see the individual discussions of the vari- 
ous building trades later in this chapter. 


Carpenters 
(D. O. T. 5-25.110 through .830) 


Nature of Work 


Carpenters saw, fit, and assemble wood, plywood, 
wallboard, and other materials and fasten these 
materials by means of glue, nails, bolts, or wood 
screws to form various structures. In addition, 


they often install linoleum, asphalt tile, and sim- 
ilar soft-floor coverings. They use handtools such 
as hammers, saws, chisels, and planes as well as 
power tools such as portable power saws, drills, 
and rivet guns. 
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Carpenter apprentices learn the trade through actual work 
experience. 


Carpentry work is commonly divided into 2 
broad categories—‘rough” carpentry and “finish” 
carpentry. A skilled carpenter, however, should 
be able to do both types of work. In rough work, 
carpenters erect the wood frame buildings, includ- 
ing subflooring, sheathing, partitions, floor joists, 
studding, and rafters. They also install heavy 
timbers used in the building of docks, railroad 
trestles, and similar heavy installations. Rough 
carpentry also includes the building of forms to en- 
close concrete until it has hardened, the making of 
chutes for pouring wet concrete, and the erection 
of scaffolding and temporary buildings on the con- 
struction site. In finish work, carpenters install 
molding around floors and ceilings, wood paneling, 
cabinets, exterior and interior trim, window sash, 
door frames, and hardware. They also build stairs 
and lay floors. Finish work carpenters must be 
very accurate because their completed work is vis- 
ible and because they often work with expensive 
woods. 

Although a skilled journeyman is expected to 
know all aspects of carpentry work, there is much 
specialization within the trade, because of the wide 
scope of the work performed. For example, some 
carpenters specialize in installing acoustic panels 
on ceilings and walls. Others specialize in trim- 
ming (the installation of millwork and finish 
hardware), laying hardwood floors, or building 
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stairs. Specialization is more common in the large 
cities; in small communities carpenters ordinarily 
do all types of carpentry work. In rural areas 
carpenters may also frequently do the work of 
other craftsmen, particularly painting, glazing, or 
roofing. 


Where Employed 


Most carpenters work in the construction in- 
dustry and are employed mainly by contractors 
and home builders at the construction site. They 
work principally on building construction, al- 
though many are employed on highway or other 
nonbuilding projects. A large number do repair, 
alteration, or modernization work. Many car- 
penters alternate between wage employment for 
contractors and self-employment on small jobs. 
Many others work for Government agencies or 
business firms which do their own construction 
work. A large number of carpenters do mainte- 
nance work in factories, hotels, office buildings, and 
other large establishments. Carpenters are also 
employed in shipbuilding, in mining, and in the 
production of many kinds of display materials. 

Carpenters are employed in almost every com- 
munity in the country. Their employment dis- 
tribution is generally similar to that of the Na- 
tion’s population. The widespread employment 
of carpenters is an important consideration for 
young persons interested in learning this trade. 
Beginning carpenters can not only find jobs in 
their own communities but once they become jour- 
neymen they can obtain jobs in almost any part 
of the country. 


Training, Other Qualifications, and Advancement 


Completion of a 4-year apprenticeship program 
for carpenters is recommended by training au- 
thorities generally as the best way to learn this 
trade. A substantial proportion of carpenters, 
however, have learned the trade informally. They 
have picked up the trade by working for several 
years as helpers or handymen, observing, or being 
taught by, experienced carpenters. Many of these 
persons have gained some of the knowledge of 
their trade by taking correspondence or trade 
school courses. 

Apprenticeship applicants are generally re- 
quired to be at least 17 years of age; a high school 
education or its equivalent is desirable. Good 
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physical condition and manual dexterity are im- 
portant assets. Many apprenticeship programs 
are under the supervision of local joint employer- 
union apprenticeship committees. Generally, the 
apprentice is covered by a written apprenticeship 
agreement and the program is registered with a 
State apprenticeship agency or the U. S. Depart- 
ment of Labor’s Bureau of Apprenticeship and 
Training. 

The apprenticeship generally consists of 8,000 
hours of on-the-job training plus a minimum of 
576 hours of related instruction. During the 
apprenticeship period the apprentice learns how 
to use and handle the tools, machines, and mate- 
rials commonly used in the trade. He learns ele- 
mentary structural design and becomes familiar 
with the common systems of frame and form con- 
struction. Because the work of the carpenter is 
basic in the construction process, the apprentice 
must also learn the relationship between carpentry 
and the other building trades. 

The apprentice receives related classroom in- 
struction in drafting and blueprint reading, 
mathematics applicable to layout work, and the 
use of woodworking machines. An illustration 
of a 4-year apprenticeship work schedule for con- 
struction carpenters follows: 


Type of work Approwimate hours 
iho) fd eee eae e 8, 000 


Horm DUNG gos — ban a e aa eee aa 850 
Build and place straight concrete forms; build 
and place irregular concrete forms ; build and 
place concrete forms for stairways and floors, 
walls and columns. 
Rongi sframin geist os ee oe A S 1, 500 
Floor, wall, roof, stair, scaffolding, ete., on both 
house and heavy construction. 
Outside finishing. 
Application of cornice and wall trim; set door 
and window frames; application of trimming 
fixtures ; roof covering. 
Inside-finishin ese, shes a a E 1, 700 
Application of door and window trim: fit and 
sand doors and windows; application of base- 
boards and moldings; construction and set- 
ting cases, wardrobes, stair work; flooring. 
Bardware ut tiitigess ce lertn eee oe ea 500 
Application of hardware and fittings to exterior 
and interior of building, doors and windows, 


Batterboards; partitions; doors and windows; 
box-out in concrete walls. 

Care and use of tools and woodworking ma- 

chinery. 1, 000 

500 


Scaffolding, walkways, shoring, sheds, etc. 
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Hourly wages rates for apprentices start at 
about 50 percent of the journeyman rate and 
usually increase by about 5 percent in each 6- 
month period until 85 to 90 percent is reached dur- 
ing the last period of apprenticeship. If ap- 
prentice applicants have had experience or train- 
ing directly related to the trade, such as training 
in carpentry in a vocational school or experience 
in the Armed Forces, they may be given advanced 
apprenticeship standing. 

Carpenters may advance to the position of car- 
penter foremen. In addition, they may become 
general construction foremen, Carpenters usually 
have greater opportunities than most building 
craftsmen to become general construction foremen 
since carpenters are more familiar with the entire 
construction process. Also, the proportion of self- 
employed among carpenters is higher than among 
most other skilled building trades. Some self- 
employed carpenters are able to expand (heir ac- 
tivities to contracting—hiring other journeymen. 
Adequate financial resources and a soun: knowl- 
edge of business principles and practices, in addi- 
tion to a knowledge of construction, are basic re- 
quirements for success as a contractor. 


Employment Outlook 


There will be tens of thousands of opportunities 
for young men to learn the carpentry trade dur- 
ing the late 1950’s and the 1960’s, A substantial 
increase in the employment of these workers is 
expected as a result of anticipated higher levels of 
construction activity. In addition, replacement 
needs will create thousands of job opportunities 
for new workers. 

Employment of carpenters has increased rapid- 
ly in recent years. Their rate of growth has been 
much faster than that of the total labor force. The 
number of carpenters employed increased from 
about 550,000 in 1940 to 900,000 in 1950, and to 
about 1,200,000 in mid-1956. The anticipated 40 
to 50 percent increase in construction expendi- 
tures in the 1956-66 decade (see discussion, p. 230), 
will result in continued growth in this occupa- 
tion. 

Technological developments have affected and 
are expected to continue to affect both the number 
and skill requirements of carpenters. Construc- 
tion materials that are processed off the site and 
materials designed for easier and faster installa- 
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tions have become progressively more important. 
There has also been a continued trend toward a 
greater use of factory prefabrication of structural 
building components as well as entire structures. 
Nevertheless, a substantial increase in employment 
of carpenters in construction is anticipated. A 
growing number of carpenters will also be needed 
in the maintenance departments of factories, com- 
mercial establishments, large residential projects, 
and government agencies. 

The 1.2 million carpenters comprise the largest 
single group of skilled workers in the country and 
account for about two-fifths of all building trades 
craftsmen. Because of the large size of this oc- 
cupation replacement needs are very great. Deaths 
and retirements alone will create about 20,000 to 
25,000 job openings annually during the 1956-66 
decade. Many other openings will result from 
the need to replace workers who leave the trade for 
other reasons. 

Young men who obtain all-round skill training 
of the kind given under apprenticeship programs 
will have especially favorable long-range job 
prospects. These workers are in much greater de- 
mand than the many persons in the trade who can 
do only the simpler and more routine types of 
carpentry work. They also have better opportuni- 
ties for advancement. 


Earnings and Working Conditions 


The U. S. Department of Labor’s Bureau of 
Labor Statistics’ annual survey of union minimum 
hourly wage rates in the building trades showed 
that, as of July 1, 1956, the average union hourly 
rate for carpenters in the 52 large cities surveyed 
was $3.13. Among the individual cities the mini- 
mum union hourly wage rates ranged from $2.25 
in Charlotte, N. C., to $3.65 in Newark and New 
York, as shown in the following tabulation (wage 
rates for this trade may vary within the same city 
depending upon the type of work performed and 
the working conditions) : 


Atlanta; Galco22hi ee eee ee $2. 80 
Baltimore, Md___ 2. 95 
Birmingham, Ala 2. 60 
Boston, Mass_____. 3. 05 
Buffalo, N. Y--- 8.32 
Charlotte, N. C- 2. 25 
Chicago, Ill---- 3. 35 
Cincinnati, Ohio__ - 3. 30 
Cleveland, Ohio- 3.58 
Columbus, Ohio- 3. 00 


Dallas; Tek nnn $2. 88 
Dayton, Ohio__ 3.10 
Denver, Colo__ 98 


Grand Rapids, Mich__ 
Houston, Tex. 
Indianapolis, 
Jacksonville, Fla___ 
Kansas City, Mo___ 
Knoxville, Tenn 
Little Rock, Ark. 
Los Angeles, Calif___. 
Louisville, Ky... 
Memphis, Tenn. 
Milwaukee, Wis---------- 
Minneapolis-St. Paul, Minn- 
Newark, N. J. 
New Haven, Conn____ 
New Orleans, La.. 
New York, N. 
Oklahoma City, Okla___ 
Omaha, Nebr- 
Peoria, Tl_-___ 
Philadelphia, Pa 
Pittsburgh, Pa.. 
Portland, Oreg- 
Providence, R. L 
Richmond, Va 
Rochester, N. Y. 
St. Louis, Mo. 
Salt Lake City, Utah. 
San Antonio, Tex. $ 
San Francisco-Oakland, Calif__- 
Scranton, Pa_-- 
Seattle, Wash-- 
Spokane, Wash-_- 
Springfield, Mass. 
Syracuse, N. Y--- 
Toledo, Ohio---- 
Washington, D. 
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Because of the seasonal nature of much of con- 
struction work and because of time lost for other 
reasons, the average annual earnings of carpenters 
are not as high as their hourly rates of pay 
indicate. 

A large proportion of carpenters are members 
of the United Brotherhood of Carpenters and 
Joiners of America. A small number are mem- 
bers of other unions. Union-employer contracts 
covering carpenters often provide health insur- 
ance and pension benefits financed either entirely 
by employers or jointly by the workers and 
employers. 

Like other building trades the work of the car- 
penter is active and sometimes strenuous, but ex- 
ceptional physical strength is not required. Many 
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young persons like carpentry because they are 
able to work out of doors. Prolonged standing as 
well as climbing and squatting are often neces- 
sary. Carpenters risk injury from slips or falls, 
from contact with sharp or rough materials, and 
from the use of woodworking machines. 


Where To Go for More Information 


A young man who wishes to obtain further in- 
formation regarding carpentry apprenticeships or 
work opportunities in this trade should contact 
the carpentry contractors or general contractors 
in his area, a local of the carpenters’ union 
(United Brotherhood of Carpenters and Joiners 
of America) or a local, joint union-employer 
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apprenticeship committee, if there is one in his 
locality. In addition, the local office of the State 
employment service may be a source of informa- 
tion and a contact point for apprenticeship oppor- 
tunities. Some local employment services -creen 
applicants and give aptitude tests. 
Further information on apprenticeship in this 

trade is also available from: 

Associated General Contractors of America, 1c., 

Munsey Bldg., NW., Washington 4, D. Cc. 

United Brotherhood of Carpenters and Joiners of 

America, 


Carpenters Bldg., 222 Michigan St., Indianapolis 4, 
Ind. 


National Association of Home Builders, 
1625 L St., NW., Washington 6, D. C. 


Painters and Paperhangers 


(D. O. T. 5—27.010; 5-28.100) 


Nature of Work 


Painters prepare surfaces and then apply paint, 
varnish, enamel, lacquer, and similar materials to 
the surfaces of buildings and other structures. 
Paperhangers cover room interiors with paper, 
fabric, or similar materials.. Painting and paper- 
hanging are distinct skilled building trades. 
However, many of these craftsmen do both types 
of work. 

One of the important duties of the painter— 
especially in repainting—is to prepare the surface. 
Rough spots must be sandpapered, dust brushed 
off, grease removed, nail holes filled, and loose 
paint removed by scraping or by heating with a 
blowtorch and then scraping. Often, surfaces 
must be covered with a prime coat or sealer to pro- 
vide a suitable surface or base on which to apply 
the new paint. Paint is applied to many kinds 
of materials, including wood, structural steel, and 
clay products, generally by means of a brush, 
spray gun, or roller. 

A painter must be skilled in handling brushes 
and other painting tools, in order to apply paint 
thoroughly, uniformly, and rapidly to any type 
of surface. In addition, he must be able to mix 
paints, match colors, and have a knowledge of 
color harmony. He must also know the character- 
istics of common types of paints and finishes from 
the standpoints of durability, suitability for dif- 
ferent purposes, and ease of handling and appli- 


cation. A painter must know how to erect the 
necessary scaffolding from which he often works. 


Painters use spray guns to paint surfaces or 
objects which are difficult to paint with a brush 
such as lattices, cinder and concrete block, and 
radiators. They also use spray guns on large ares 


which can be sprayed with a minimum of prepari- 
tion. When using a roller (a rotating applicator 
covered with soft material) the painter rolls the 
applicator over the surface to be covered. 

In paperhanging, the worker first applies “siz- 
ing” (a prepared material which prevents suction 
in the plaster and assures better adhesion of the 
paper to the surface being covered). He then 
measures the area to be covered and cuts the paper 
to size. He mixes a paste and applies it to the 
reverse side of the paper. (When working with 
other wall coverings, such as those which are fab- 
ric-coated, the paperhanger applies an adhesive in- 
stead of a paste.) The paste-coated paper is then 
placed on the wall or ceiling in strips and 
smoothed into place with a dry brush. The paper- 
hanger matches the adjacent edges of strips of 
figured paper, cuts overlapping ends, and smooths 
the seams between strips with a roller or other 
special tool. In redecorating work it may be 
necessary to remove the old paper by soaking or, 
if there are many layers, by steaming. In many 
cases, it is also necessary for paperhangers to do 
minor plaster patching in order to get a smooth 
surface for the paper. 
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Where Employed 


Most painters and paperhangers work in the 
construction industry, usually at the building site. 
They work mainly for contractors engaged in new 
building construction work. Substantial numbers 
of painters and paperhangers are also employed 
by contractors to do repair, alteration, or modern- 
ization work. Hotels, office buildings, utility com- 
panies, manufacturing firms, school boards and 
other government units, and other organizations 
that own extensive property, commonly employ 
maintenance painters. When interior redecorat- 
ing involves papering also, as in hotels or apart- 
ment buildings, usually the maintenance painters 
may also do the paperhanging. 

In mid-1956, more than 400,000 painters and 
about 20,000 to 25,000 paperhangers were em- 
ployed in these trades, Their employment was 
distributed throughout the country in about the 
same geographic pattern as building trades work- 
ers generally. New York, California, Texas, 
Pennsylvania, and Illinois had especially large 
concentrations of these workers. 


Training, Other Qualifications, and Advancement 


Most training authorities agree that completion 
of a 3-year formal apprenticeship is the best way 
to become a journeyman (skilled) painter or jour- 
neyman paperhanger. A substantial proportion 
of painters and paperhangers, however, have 
learned the trade informally. They have picked 
up the trade by working for several years as help- 
ers or handymen, observing or being taught by ex- 
perienced craftsmen. Workers without formal 
apprentice training have gained acceptance as 
journeymen more easily in these crafts than in 
most of the other building trades. However, the 
high level of competence achieved by journeymen 
through apprentice training increases their em- 
ployment opportunities and enhances their status 
in any craft that has a large number of workmen 
who are not thoroughly qualified. 

Apprentice applicants are generally required 
to be between the ages of 16 and 21 and in good 
physical condition. A high school education is 
preferred although not essential. Applicants 
should have manual dexterity and a discerning 
color sense. They should not be allergic to paint 
fumes or to the various materials used in these 
trades. Many apprenticeship programs are under 


the supervision of local, joint employer-union ap- 
prenticeship committees. Generally, the appren- 
tice is covered by a written apprenticeship agree- 
ment and the program is registered with a State 
apprenticeship agency or the U. S. Department of 
Labor’s Bureau of Apprenticeship and Training. 

The apprenticeship for painters and paper- 
hangers generally consists of 6,000 hours of on- 
the-job training plus related instruction. Many 
apprenticeships combine painting and paperhang- 
ing. During the apprenticeship period the ap- 
prentice learns how to use and handle the tools, 
equipment, and materials commonly used in the 
trade. The trainee learns the relationship between 
his work and the work performed by the other 
building trades. He also receives related class- 
room instruction in color harmony, paint chem- 
istry, estimating costs, and how to make, mix, and 
match paints, 

An illustration of a 3-year apprenticeship pro- 
gram for painters and paperhangers follows: 


Sandpapering, puttying, and priming of woodwork 

Preparing and sizing of walls 

Removing of wallpaper, calcimine, paint 

Calcimining and whitewashing 

Finishing walls with flat coat and enamel 

Finishing wood trim with oil, enamel, or varnish 

Preparing stains, staining, bleaching woodwork 

Pore filling and shellacking 

Lead stippling and starching walls 

Outside painting 

Applying various types of wall coverings 

Matching and mixing colors 

Rag and sponge stippling 

Blending and glazing walls and woodwork 

Graining, marbling, metal leafing 

Stenciling, striping, spackling 

Making putty 

Operation, care and use of all tools and equipment 
connected with the trade 

Rigging, staging and scaffolding 


Hourly wage rates for apprentices start at ap- 
proximately 50 percent of the journeyman rate 
and increase periodically until the journeyman 
rate of pay is reached upon completion of appren- 
ticeship. If apprentice applicants have had ex- 
perience directly related to the trade, such as ex- 
perience in the Armed Forces, the applicants may 
be granted advanced apprenticeship standing. 

Painters and paperhangers may advance to the 
position of foremen. They may also advance to 
jobs as estimators for painting and decorating con- 
tractors, computing materia] requirements and la- 
bor costs. Some become superintendents on large 
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contract painting jobs, or they may start their own 
business as painting and decorating contractors. 
Success as a contractor, however, depends largely 
on having adequate financial resources and a sound 
knowledge of business principles and practices. 


Employment Outlook 


There will be thousands of opportunities for 
young men to learn these trades during the late 
1950’s and the 1960’s. Most of these opportunities 
will arise from the need to replace experienced 
workers who die, retire, or leave the trades for 
other reasons. 

The employment of painters and paperhangers 
has increased at a slower rate than most of the 
other building trades in recent years. It increased 
by about 25 percent in the period 1940-56, com- 
pared with a growth of more than 60 percent for 
the skilled building trades as a whole, 

Despite the anticipated large expansion of con- 
struction activity during the 1956-66 decade (see 
discussion, p. 229) employment of painters will 
continue to grow slowly; employment of paper- 
hangers will increase slightly or remain about the 
same. 

Technological developments have affected and 
are expected to continue to affect both the number 
and skill requirements of painters. New types of 
paint which are more easily applied and have im- 
proved “covering power” have made it easier for 
inexperienced workers to do work which meets 
standards of acceptability of some consumers. 
Spray painting, which is used particularly on 
large, unbroken interior surfaces, requires fewer 
painters to do the same amount of work. More- 
over, many items formerly painted at the building 
site now come from a factory or shop with a prime 
coat and often with a final coat. Aluminum build- 
ing products which often require no painting have 
become increasingly common in recent years. 
These and other factors are expected to continue 
to slow the growth of employment of painters. 

Employment prospects of paperhangers will 
continue to be limited by the substitution of paint 
for wallpaper as a covering for interior walls in 
residential and commercial buildings. The more 
widespread use of fabric wall covering, however, 
may improve somewhat the employment outlook 
for these workers. 

Because of the large size of the painter and 
paperhanger group, replacement needs are very 
great. Deaths and retirements alone will create 
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about 8,000 to 10,000 job openings annually during 
the 1956-66 decade. Many other openings will 
result from the need to replace experienced work- 
ers who leave the trades for other reasons. 


Earnings and Working Conditions 


The Department of Labor’s Bureau of Labor 
Statistics’ annual survey of union minimum hourly 
wage rates in the building trades showed ihat, as 
of July 1, 1956, the average union hourly rate in 
52 large cities survey was $3.01 for painters and 
$2.92 for paperhangers. Among the individual 
cities the minimum union hourly wage rates 
ranged from $1.75 in Charlotte, N. C., for both 
painters and paperhangers, to $3.35 for painters 
in Newark and $3.28 for paperhangers in Chicago, 
as can be seen in the following tabulation (wage 
rates for these trades may vary within the same 
city depending upon the type of work performed 
and the working conditions) : 


Painters Paperhangers 

Atlanta, Ga $2.75 $3. 00 
Baltimore, Md---------- 8 2. 68 
Birmingham, Ala 2. 75 2. 75, 
Boston, Mass_- 2. 65 -i 
Buffalo, N. Y. 3. 00 3.00 
Charlotte, N. 1.75 1.75 
Chicago, Ill- 3. 28 3.28 
Cincinnati, Ohio-------- 2.73-3.03 2. 73-2. 88 
Cleveland, Ohio__------- 3.15 3.15 
Columbus, Ohi aia 2. TH 
Dallas, Tex. 2.81 2. 81 
Dayton, Ohio. 3.00 8:27 
Denver, Colo__- = 2. 90 2. 90 
Des Moines, Iowa- 2.75 2. 15 
Detroit, Mich------- 3. 08 3.08 
Erie, Pa_—-.--=------=-- 2.70 2.17 
Grand Rapids, Mich. 2. 60 2. 85 
Houston, Tex_---- 2.75 2.75 
Indianapolis, Ind----------------- 3.00 8.00 
Jacksonville, Fla--.-------------- 2.38 2. 63 
Kansas City, Mo. 2.90 2.90 
Knoxville, Tenn___ 2. 50 ows 
Little Rock, Ark___- 2.31 2.31 
Los Angeles, Calif. 3.01 3.13 
Louisville, Ky------ 2. 80 2. 25 
Memphis, Tenn--- 2.56 2.56 
Milwaukee, Wis- 2.75 p= 
Minneapolis-St. Pau 2. 85 2. 85 
3.35 --- 

New Haven, Conn 2. 90 3.15 
New Orleans, La_ 2.40 2.40 
New York, N. Y_-- Eee 
Oklahoma City, Okla. 2.60 2. 60 
Omaha, Nebr.. 2.50 2.50 
Peoria, Il__-~ 2.93 2. 93 
Philadelphia, Pa----------------- 2.90 2. 64 
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Painters Paperhangers 
Pittsburgh, Pa.. $3. 00 $3. 00 
Portland, Oreg__ 2.75 2. 88 
Providence, R. I. 2. 50 2. 50 
Richmond, Va. 2.15 2.15 
Rochester, N. Y. 3. 03 3. 03 
St. Louis, Mo___. 3. 09 3.09 
Salt Lake City, Utah___ 2. 50 2. 55 
San Antonio, Tex____ 2. 50 2.50 
San Francisco—Oakland, 3.10 3.10 
Scranton, Pa____ 2.38 2.28 
Seattle, Wash.. 2.81 2.81 
Spokane, Wash.. 2.76 2.76 
Springfield, Mass_ 2.70 2.70 
Syracuse, N. Y__ 2.70 ae 
Toledo, Ohio___-. 3. 02 3. 02 
Washington), DOSES 3.05 3.05 


A large proportion of painters and paperhang- 
ers are members of the Brotherhood of Painters, 
Decorators and Paperhangers of America. A 
small number are members of other unions. 
Union-employer contracts covering these work- 
ers usually provide health insurance and pension 
benefits, either financed entirely by employers or 
jointly by the workers and employers. 

Painters and paperhangers are often required 
to stand for long periods of time, to climb, and to 
bend at their work. A painter must have strong 


239 


arms because much of the work is done with arms 
raised overhead. Painters and paperhangers risk 
injury from slips or falls from ladders and 
scaffolds. 


Where To Go for More Information 


A young man who wishes to obtain further in- 
formation concerning painting and paperhanging 
apprenticeships or work opportunities in these 
trades should apply to a painting and decorator 
contractor in his area; a local of the Brotherhood 
of Painters, Decorators and Paperhangers of 
America; or a local, joint union-employer appren- 
ticeship committee, if there is one in his locality. 
In addition, the local office of the State employ- 
ment service may be a source of information and 
a contact point for apprenticeship opportunities. 

Additional information may be obtained from : 

Brotherhood of Painters, Decorators and Paperhang- 


ers of America, 

217-219 North Sixth St., Lafayette, Ind. 

Painting and Decorating Contractors Association of 
America, 

540 North Michigan Ave., Chicago 11, Ill. 

National Association of Home Builders, 

1625 L St., NW., Washington 6, D. ©. 


Piumbers and Pipefitters 


(D. O. T. 5—30.010, .026, .210, .410) 


Nature of Work 


Plumbers and pipefitters are highly skilled 
craftsmen who install, alter, and repair pipe sys- 
tems. These systems provide steam heat, water 
or other liquids, air, gas, or waste disposal facili- 
ties for residences, industrial and commercial 
buildings, and other structures. 

In assembling pipe systems, plumbers and pipe- 
fitters bend, weld, bronze, and thread pipes and 
fittings. They also install fixtures, appliances, 
radiators, and heating units. They cut openings 
in walls for pipes and prepare the pipe for in- 
stallation by cutting, reaming, and threading. 
When pipes are joined, the joints are caulked, 
soldered, threaded, or wiped, that is, molten solder 
is poured over the joint, spread, and then shaped 
with a cloth. After a pipe system is installed, 
the plumber tests for leaks by filling the pipes 
with water under pressure and checks the joints 
for pressure drop with a gage. 


Plumbers and pipefitters use handtools, such 
as wrenches, reamers, drills, braces and bits, ham- 
mers, chisels, and saws. They also use gas or 
gasoline torches and welding equipment in their 
work. Power machines are often used to.cut, bend, 
and thread pipes. Hand-operated hydraulic 
benders are also used to bend pipe. 

This broad field of work is sometimes considered 
to be a single trade. However, plumbers and pipe- 
fitters do somewhat different types of work, par- 
ticularly in large cities. Plumbers mainly install 
water, gas, and waste disposal systems, particu- 
larly those which must be connected to public 
utility systems. Pipefitters install heating lines, 
such as hot water, and steam fitting systems, 
especially in industrial and commercial establish- 
ments. For example, they install pipes for am- 
monia systems in refrigeration plants, automatic 
sprinkler systems, lines for compressed air and 
industrial gages, and complex pipe systems in oil 
refineries, chemical plants, and food plants. 
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Repair work keeps many plumbers busy, even during the slack 
seasons for new construction. 


Some plumbers and pipefitters specialize in gas 
fitting and steam fitting. Gas fitters install and 
maintain the gas fittings and the central gas main 
extensions which connect the main gas line to 
homes. Steam fitters assemble and install steam 
or hot water heating systems. 


Where Employed 


Most plumbers and pipefitters are employed by 
plumbing and pipefitting contractors in new build- 
ing construction, mainly at the construction site. 
A substantial proportion of plumbers are self- 
employed or work for plumbing contractors 
doing repair, alteration, or modernization work. 
Some plumbers are employed in the installation of 
pipe systems for government agencies and public 
utilities, and some work in the construction of 
ships and aircraft. Others are employed as main- 
tenance workers in industrial and commercial es- 
tablishments. Pipefitters, in particular, are em- 
ployed as maintenance personnel in the petroleum, 
chemical, and food-processing industries where 
the industrial operations include the processing 
of fluids through pipes. 

Jobs for plumbers and pipefitters are found in 
almost every community in the country, but they 
are concentrated in the highly populated and in- 
dustrialized areas. Most journeymen who spe- 
cialize in steam and hot water heating systems 
are employed in large northern cities. 


Training, Other Qualifications, and Advancement 


Most training authorities recommend a 5-year 
apprenticeship program for plumbers ani pipe- 
fitters as the best way to learn all the aspects of 
the trade. A substantial proportion of these 
craftsmen, however, have learned the trle in- 
formally. They have picked up the trade or one 
aspect of the trade by working for severa! years 
as helpers, observing or being taught by oxperi- 
enced craftsmen. Many of these persons have 
gained some of their knowledge of the trade by 
taking trade school or correspondence courses, 

Apprentice applicants are generally required to 
be between the ages of 16 and 25; a high school 
education or its equivalent, including courses in 
mathematics, physics, and chemistry, is desirable. 
Applicants are often required to take aptitude 
tests, particularly to determine whether they have 
the high degree of mechanical aptitude required 
in this field. 

Most apprenticeship training programs for 
plumbers and pipefitters are conducted under 
written agreements between the apprentices and 
local, joint employer-union apprenticeship com- 
mittees, which also supervise the training. The 
apprenticeship committee determines the need for 
apprentices in the locality, establishes minimum 
apprenticeship standards of training and, if neces- 
sary, schedules a rotating work program. This 
program is designed to give the apprentice diver- 
sified training by having him work for several 
plumbing or pipefitting contractors. Under 
formal apprenticeship programs, the apprentice 
is registered with the appropriate State ap- 
prenticeship agency or the United States Depart- 
ment of Labor’s Bureau of Apprenticeship and 
Training. 

The apprenticeship program usually consists 
of 10,000 hours of on-the-job training plus related 
instruction. During the apprenticeship period the 
apprentice learns how to use and handle the tools, 
machines, and materials commonly used in the 
trade. The apprentice also receives related class- 
room instruction in such subjects as drafting and 
blueprint reading; mathematics applicable to lay- 
out work; applied physics and chemistry; the use, 
care, and maintenance of machines and equipment 
used in the trade; and the local building laws and 
regulations which apply to the trade. 
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An illustration of a combined plumbing and 
pipefitting 5-year apprenticeship work schedule 
follows: 


Type of work Approzimate hours 

Total a a arene eens 10, 000 

Install waste and vent pipes------------------- 1, 700 

Install water pipe and hot water heating systems. 1, 800 

install steam heating systemS------------------ 1, 500 
Install plumbing fixtures, set radiators, and 

heating units- 750 


Install pumps_—- 

Install stokers, oil burners, gas furnaces, ma 
piping=<. = e eee 200 
Install and pipe septic tanks, cesspools, and 


sewers 100 
Install panel and radiant heating systems-. 100 
Install air-conditioning systems__ 100 
Install powerplant piping systems- 1, 000 
Testing of systems- 300 
Repair work and boiler replacement_ 1, 000 
Install and maintain control equipment. 50 
Shop work, use and care of tools, records, opera- 

tion of pipe machine, and welding.. acme! 00. 


Hourly rates of apprentices in this trade start 
ut about 50 percent of the journeyman rate and 
inerease by about 5 percent in each 6-month period 
until a rate of 95 percent is reached during the last 
peviod of the apprenticeship. If apprentice appli- 
cants have had prior experience or training direct- 
ly related to the trade they may, in some instances, 
be given advanced standing and pay. This ex- 
perience or training may have been obtained in 
the Armed Forces or through courses in public or 
private schools. 

In some localities, a journeyman’s license is re- 
quired for plumbers. To obtain this license a per- 
son must pass a special examination to demon- 
strate his knowledge of the local building codes. 
The examination also tests his all-round knowl- 
edge of the trade. 

Some journeymen plumbers and pipefitters may 
become foremen for a plumbing contractor. Many 
journeymen go into business for themselves. As 
they expand their activities, they may employ 
other workers and become plumbing and pipefit- 
ting contractors. In some localities, contractors 
are required to obtain a master plumber’s (jour- 
neyman’s) license. Basic requirements for suc- 
cess as a contractor are adequate financial resources 


‘and a sound knowledge of business principles and 


practices. A thorough knowledge of the pipe 
trade and an understanding of construction prin- 
ciples are also necessary. 

427675°—57 17 


Employment Outlook 


A continued rapid rise in employment in this oc- 
cupation is expected during the late 1950’s and the 
1960’s. The rate of growth in this field will be 
much faster than that for the Nation’s total labor 
force. In addition to openings resulting from the 
increase in employment, many job opportunities 
for new workers will arise as a result of replace- 
ment needs. 

Employment in this field has increased rapidly. 
in recent years—from about 174,000 in 1940, to 
274,000 in 1950, and to an estimated 315,000 in mid- 
1956. Several factors contribute to the expecta- 
tion of a continued rapid rise in employment in this 
trade. Most important of these is the anticipated 
40 to 50 percent increase in construction activity 
in the 1956-66 decade. (See discussion, p. 230.) 
Furthermore, plumbing and pipefitting has be- 
come increasingly important in many types of con- 
struction, particularly residential building. For 
example, there has been a trend toward more bath- 
rooms per dwelling unit. Moreover, the more 
widespread installation of appliances such as 
washing machines, dryers, and waste disposals re- 
quires more plumbing work. The increasing num- 
ber of installations of automatic heating systems 
will also create more work for these craftsmen. 

In addition, industrial pipe work is becoming 
more important in industry generally and requires 
more of these craftsmen for installation and main- 
tenance work. For example, many industries, 
particularly the chemical and petroleum indus- 
tries, which use extensive pipe work for their 
processing activities, are expected to expand their 
facilities substantially during the 1956-66 decade. 
Also, those industries which are automating their 
production activities will require more pipefitting 
work. The increasing industrial activities related 
to atomic energy and the greater use of refrigera- 
tion and air-conditioning equipment will also re- 
sult in more work for plumbers and pipefitters. 
On the other hand, some technological develop- 
ments, such as the growing use of factory prefab- 
ricated plumbing assemblies, may limit, to some 
extent, the growth in the number of jobs for 
plumbers and pipefitters. 

In addition to job opportunities resulting from 
the growth in the trade, the need to replace ex- 
perienced workers who die, retire, or leave the 
trade for some other reason will create thousands 
of job openings for new workers each year. 
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Deaths and retirements alone will create from 
6,000 to 7,000 job openings annually during the 
1956-66 decade. 


Earnings and Working Conditions 


Hourly wage rates for plumbers and pipefit- 
ters are among the highest in the skilled building 
trades and among skilled workers generally. An- 
other important consideration for young persons 
considering plumbing and pipefitting as a career 
is that annual earnings of these workers are 
among the highest in the building trades because 
plumbing and pipefitting are affected less by sea- 
sonal factors than are most other building crafts. 

The U. S. Department of Labor’s Bureau of 
Labor Statistics’ annual survey of union minimum 
hourly wages in the building trades showed that, 
as of July 1, 1956, the average union hourly rate 
for plumbers and pipefitters in 52 large cities sur- 
veyed was $3.35, compared with $3.22 for all jour- 
neymen in the building trades. Among the indi- 
vidual cities the minimum union hourly wage rates 
ranged from $2.75 in Richmond, Va. for both 
plumbers and pipefitters to $3.75 in Newark, New 
York, and Philadelphia for plumbers and $3.85 
in New York for pipefitters, as shown in the fol- 
lowing tabulation (wage rates for these trades 
may vary within the same city depending upon 
the type of work performed and the working 
conditions) : 


Pipefitters Plumbers 
Atlanta, Ga. $3. 20 $3. 20 
Baltimore, Md_ 3. 20 8. 20 
Birmingham, Ala_ 3.05 3.05 
Boston, Mass 3.20 3.15 
Buffalo, N. 3. 30 3. 28 
Charlotte, N. © 2. 85 2. 85 
Chicago, Ill. 3. 37 3. 35 
Cincinnati, Ohio- 3.50 3. 28 
Cleveland, Ohio__ 3. 38 3. 38 
Columbus, Ohio. 83.25 3. 25 
Dallas, Tex__ 3.10 3.10 
Dayton, Ohi: 3.25 3. 25 
Denver, Colo___. 3.17 3.17 
Des Moines, Iowa 3. 25 3.25 
Detroit, Mich. 3. 46 3. 46 
Erie, Pa 3.10 3.10 
Grand Rapids, Mich. 3. 38 3. 38 
Houston, Tex. 3. 40 3.10 
Indianapolis, Ind- 3. 30 3. 30 
Jacksonville, Fla___ 3.10 3.10 
Kansas City, Mo___ 3.15 3. 30 
Knoxville, Tenn... 3. 08 3. 08 


Little Rock, Ark- È 
Los Angeles, Calif--------------- 8. 43 
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Pipejitters Plumbers 
Louisville, Ky____ $3. $3.18 
Memphis, Tenn__- 3.138 
Milwaukee, Wis. 3.21 
Minneapolis-St. Paul, 3. 00 


d a PEF Mia SA a 2 TE 38.75 


New Haven, Conn_ 3.25 
New Orleans, La 3. 05 
New York, N. Y.. 8.75 
Oklahoma City, Okla 3.15 
Omaha, Nebr- 3. 20 
Peoria, Ill.. 3.85 
Philadelphia, Pa 3.75 
Pittsburgh, Pa__ 8.48 
Portland, Oreg. 3.25 
Providence, R. I. 3.15 
Richmond, Va.. 2.75 
Rochester, N. Y_-- 8:17 
St. Louis, Mo. 8. 55 
Salt Lake City, Utah__ 3.00 
San Antonio, Tex-_..--.-.---_-.. . 1 3.18 
San Francisco-Oakland, Calif- = 38-8. 45 
Scranton)-Pa- sass j 3.10 
Seattle, Wash 3.15 
Spokane, Wash. 8.15 
Springfield, Mass__ 3.10 
Syracuse, N. Y_--- 3.16 
Toledo, Ohio_- 3.40 
Washington, D. 8.41 

A large proportion of plumbers and pi) efitters 
are members of the United Association o! Jour- 


neymen and Apprentices of the Plumbing and 
Pipe Fitting Industry of the U. S. and ('anada. 
Some are members of other unions. Union-em- 
ployer contracts covering plumbers and pipefitters 
often provide health insurance and pension bene- 
fits either financed entirely by employers or jointly 
by the workers and employers. 

The work of the plumber-pipefitter is active and 
sometimes strenuous, as in the other building 
trades. Frequently, he stands for prolonged peri- 
ods and occasionally he squats or works in 
cramped or in other uncomfortable positions be- 
cause much of the work is done in relatively inac- 
cessible places. Since most of the work is indoors, 
there is less exposure to unfavorable weather con- 
ditions compared with many other building trades. 

Workers in this trade risk the danger of falls 
from ladders, cuts from sharp tools, and burns 
from hot pipes or steam. The number of injuries 
per million man-hours worked by employees of 
plumbing, heating, and air-conditioning contrac- 
tors in the contract construction industry is lower 
than that for contract construction as a whole, but 
higher than the average for production workers 
in manufacturing industries, 
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Where To Go for More Information 


A young man who wishes to obtain further in- 
formation concerning plumber or pipefitter ap- 
prenticeships or work opportunities in the trade 
should apply to a plumbing, heating, and air-con- 
litioning contractor in his area, a local of the 
United Association of Journeymen and Appren- 
‘ices of the Plumbing and Pipe Fitting Industry 
of the United States and Canada, or a local, joint 
union-employer apprenticeship committee, if there 
is one in his area. In addition, the local office of 
the State employment service may be a source of 
information and a contact point for apprentice- 
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ship opportunities. Some local employment serv- 
ice offices provide such services as screening appli- 
cants and giving aptitude tests. 
Additional information may be obtained from: 
Mechanical Contractors of America, 
30 Rockefeller Plaza, Suite 1843, New York 20, N. Y. 
National Association of Plumbing Contractors, 
1016 20th St., NW., Washington 6, D. C. 
United Association of Journeymen and Apprentices 
of the Plumbing and Pipe Fitting Industry of the 
U. S. and Canada, 
United Association Bldg., 
901 Massachusetts Ave., NW., Washington 1, D. ©. 
National Association of Home Builders, 
1625 L St., NW., Washington 6, D. ©. 


Operating Engineers (Construction Machinery Operators) 


(D. O. T. 5-23.010 through .920, 5-72.910, 5-73.010 through .520, 7—23.010 through 
+120, .300 through .399, .500 through .599, and .900 through .999) 


Nature of Work 


Operating engineers operate, maintain, and re- 
wir the various types of power-driven construc- 
‘on machinery. Included among these machines 
ire power shovels, cranes, derricks, hoists, pile 
ivivers, concrete mixers, paving machines, trench 
‘xcavators, bulldozers, tractors, and pumps. Some 
of these machines, such as bulldozers, are relative- 

y simple to operate, but others, such as large 
cranes, are complex and require coordination of 
numerous controls. Thus, the range of skills is 
wider among operating engineers than among 
journeymen in any other building trade. 

The broad range of skill requirements in this 
trade may be illustrated by describing the work 
performed by operating engineers in handling two 
types of machines—a crane and an earth-boring 
machine. The crane operator manipulates various 
pedals and levers to rotate the crane on its chassis 
and to raise and lower the crane boom and the 
load line. The operator manipulates a number of 
different attachments to the crane boom for various 
construction purposes. For example, he manipu- 
lates buckets for excavation work, pile drivers to 
drive steel beams, wood and concrete piling into 
the ground, and wrecking balls for demolition 
work. Good coordination, skill in precision 
handling of heavy equipment, and judgment in 
estimating proper load size are among the essen- 
tial aspects of the crane operator’s job. By con- 
trast, the operation of earth-boring machines that 
dig holes for poles or posts is one of the less skilled 


tasks performed by operating engineers, The op- 
erator sets the proper auger (drill) in the spindle, 
starts the machine, and stops it when the auger 
has penetrated to the proper depth. 

Operating engineers are often identified by 
titles describing the types of machines they op- 
er legate example, cranemen, bulldozer operator, 

r derrick operator. morera the more ex- 
Seisi operating engineers can generally handle 
a variety of construction machinery. These op- 
erators work only on the more complex types of 
machines, when jobs requiring such equipment are 
available, because higher wage rates are paid for 
the operation of such machines. 


Where Employed 


Most operating engineers are employed in con- 
struction work. They work for contractors en- 
gaged in highway, dam, airport, and other large- 
scale engineering projects. They are also em- 
ployed on large building projects requiring exten- 
sive excavating, grading, and landscaping. Op- 
erating engineers also work on small jobs, hoisting 
concrete, structural steel, and other materials. 
Others are employed by utility companies, manu- 
facturers, and other business firms which do their 
own construction work, as well as by State and 
local public works and highway departments. 
Relatively few operating engineers are self-em- 
ployed. Those who are self-employed are owner- 
operators of equipment such as bulldozers and 
cranes. 
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In addition to construction work, operating 
engineers are employed in factories and mines. 
In some cases, the duties performed by these ma- 
chine operators are about the same as those in 
construction work. For example, operation of a 
crane to unload cars of coal at a factory or power- 
plant is very similar to operation of a crane to 
unload cars of sand and gravel for a paving job. 
On the other hand, the nature of the work of a 
steel pourer (craneman) in a steel mill differs con- 
siderably from a crane operator in the construction 
industry. 

Operating engineers are employed in every sec- 
tion of the country, but mainly in the larger urban 
areas. This work, however, may take them to 
remote locations where highway construction and 
heavy engineering construction, such as dams, are 
being built. The geographical distribution of 
employment in this occupation is much the same 
as for the building trades generally. (See dis- 
cussion, p. 227.) 


Training and Other Qualifications 


Formal apprenticeship programs for operating 
engineers are available in a few localities, For 
the most part, however, entrance into construction 
machinery operating jobs is informal. A young 
man with an aptitude for working with machinery 
and with some relevant experience such as truck- 
driving, may begin work as an oiler or a helper, 
or he may get a job operating one of the simpler 
machines, such as an air compressor. As openings 
occur he may be given a chance to operate some- 
what more complicated machines, such as bull- 
dozers or rollers. After some experience operat- 
ing these machines, he is given the opportunity 
to operate the more complex machines. Often, 
informal instruction is given to new personnel by 
experienced operators. Large contractors often 
have a wide range of construction equipment, thus 
affording opportunities to learn the operation of 
successively more complex equipment. 


Employment Outlook 


A continued rapid rise in employment of con- 
struction machinery operators is expected during 
the late 1950’s and the 1960’s as a result of the an- 
ticipated increase in the level of construction ac- 


tivity. In particular, the growing volume of high- - 
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way construction resulting from the Federa] Gov- 
ernment’s long-range multi-billion dollar high- 
way development program, will provide thousands 
of job opportunities for operating engineers. 
Moreover, the trend in the postwar period toward 
the increasing use of construction machinery -hows 
every indication of continuing. Larger, more spe- 
cialized, and more complex machines, particularly 
those used in earth-moving, as well as smaller ma- 
chines suitable for small construction projecis, are 
continually being developed and are expected to 
be used to a greater extent. The greater mechani- 
zation of material movement in factories and mines 
should also result in growing employment of these 
workers outside of construction. 

In addition to job openings resulting from the 
expected growth of employment in this occupation, 
the need to replace experienced construction ma- 
chine operators who die, retire, or leave the ‘rade 
for other reasons will create many job opportuni- 
ties for new workers. Deaths and retirements 
alone will create about 3,000 to 4,000 job openings 
annually in the 1956-66 decade. 


Earnings and Working Conditions 


The wage rate structure for operating engineers 
is more complicated than for any other const ruc- 
tion trade. Hourly rates are established not only 
for different types of machines, but often for ma- 
chines of the same type but of different capacity. 
Moreover, in some cases there are different rates 
for the same machine, depending upon the type of 
construction for which it is used. The wage scale 
also varies among different parts of the country 
and the operators of machines having the top wage 
rates in one area do not necessarily receive the top 
wage rates in other areas. 

The following tabulation based on the United 
States Department of Labor’s Bureau of Labor 
Statistics’ survey of union minimum wage rates in 
the building trades in 52 large cities, as of July 1, 
1956, shows the minimum union hourly wage rates 
paid to two classifications of construction machin- 
ery operators—shovel and bulldozer operators 
(shovel operators are generally among the highest 
paid construction machinery operators). (Wage 
rates for these trades may vary within the same 
city depending upon the type of work performed 
and the working conditions.) 
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Bull- 

Shovels * dozera 1 
Atlanta, Gp eset rasan ete eres $3. 05 
Baltimore, Md____. 3.40 
Birmingham, Ala_ 2.70 2 
Boston, Mass. 3. 50 3.13 
Buffalo, N. Y- 2 3.39 = 
Charlotte, N. C. - 2. 65-2. 90 2. 35 
Chicago, Ill------ i$ 3. 60 3. 00 
Cincinnati, Ohio- 3. 33 3. 08 
Cleveland, Ohio__ 3. 58 3. 33 
Columbus, Ohi = 3. 33 83. 08 
Dallas, Tex. TA 3. 00 
Dayton, Ohio. 3. 36 3. 08 
Denver, Colo. 2. 93 eee 
Des Moines, Iowa 3.10 3.10 
Detroit, Mich. 3. 30 3. 30 
Erie, Pa- 3. 50 2.98 
Grand Rapids, Mich. 3.18 3. 08 
Houston, Tex------ SS 3. 25 
Indianapolis, Ind- 8.18 ih 
Jacksonville, Fla- 2.50 2.09 
Kansas City, Mo__ 2. 85-3. 10 
Knoxville, Tenn— 2, 83 
Little Rock, Ark_ 2. 80 2. 55 
Los Angeles, Calif- 3. 30 3. 05 
Louisville, Ky. 3.15 3.15 
Memphis, Tenn- 2.70. 2.45 
Milwaukee, Wi 3.31 2.92-3.14 
Minneapolis-St. Paul, Minn 2. 85 


Newark, NoJz2 SS 
New Haven, Conn- 
New Orleans, La- 
New York, N. Y_-= 
Oklahoma City, Okla 
Omaha, Nebr 
Peoria, Il 
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Bull- 

Shovels! dozers 
Scranton, Pa___ $3. 69 $3 .06 
Seattle, Wash.. 3. 36 3. 00 
Spokane, Wash- 3. 10-3. 45 
Springfield, Ma: 3.00 
Syracuse, N. Y__ 3.43 
Toledo, Ohio____. 3.40 
Washington, D. C_ 3.43 


1 Wage rates in individual cities may not apply to comparable 
categories of construction machinery, 


A large proportion of operating engineers are 
members of the International Union of Operating 
Engineers. Union-employer contracts covering 
these workers, in some areas, provide health in- 
surance and pension benefits, either financed en- 
tirely by the employers or jointly by the workers 
and employers. 

Much of the operating engineer’s work is per- 
formed outdoors. The work is active and some- 
times strenuous. The operation of some machines, 
particularly bulldozers and some types of scrapers, 
is physically wearing because the constant move- 
ment of the machine shakes or jolts the operator. 


Where To Go for More Information 


A young man who wishes to obtain further in- 
formation regarding work opportunities in this 
trade should apply to general contractors in his 
area and to the local of the International Union 
of Operating Engineers. In addition, the local 


Philadelphia, Pa 3. 79 fa : K 

Picea Ae Gh office of the State employment service is a source 

Portland, Oneal _ 2, 90-3. 38 ae of information and a contact point for employ- 

Providence, R. I 3. 25 ---- ment opportunities, 

Richmondie ve 2068 aH Additional information may be obtained from: 

Rochester, N. Y. 3. 48 3.13 

St. Louis, Mo- 3.33 hs Associated General Contractors of America, Inc., 

Salt Lake City, Utah 2,85 GA Munsey Bldg., NW., Washington 4, D. ©, 

San Antonio, mer PA 2.95 International Union of Operating Engineers, 

San Francisco-Oakland, Calif----- 3. 26 IES 1125 17th St, NW., Washington 6, D. C. 
Bricklayers 


(D. O. T. 5-24.000 through .199) 


Nature of Work 


Bricklayers, sometimes called brickmasons, are 
skilled craftsmen who construct walls, partitions, 
fireplaces, chimneys, and other structures from 
brick or other masonry materials. They also in- 
stall the brick lining of kilns and industrial fur- 
naces. In addition to laying brick, they build 


structures with concrete block, cinder block, struc- 
tural tile, terra cotta and gypsum block. 

In laying brick, a bricklayer first spreads a layer 
or “bed” of soft mortar. After applying mortar 
to one end of a brick, he places it on the bed of 
mortar and taps it with a trowel into the desired 
position. Then he cuts or scrapes off the excess 
mortar. When necessary, he breaks bricks with 
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Bricklayers laying brick coe measuring opening for window 
rame. 


a trowel or brick hammer to fit spaces too small 
for whole bricks. As the work progresses, he 
checks the vertical and horizontal alinement of 
each course (row) with a gage line (tightly 
stretched cord) and mason’s level. Using the 
point of a trowel or a special finishing tool, he 
finishes the mortar between the bricks to achieve 
a neat appearance. If two or more thicknesses of 
brick are being laid the brickmason lays a “bond” 
course at regular intervals, that is, he arranges a 
row of brick crosswise or in another “bond” pat- 
tern in order to tie the bricks together. When the 
bricklayer works with concrete block, structural 
tile, or other masonry material, the work is essen- 
tially the same. 

Bricklaying requires careful, accurate work so 
that the brick structure will have a neat and uni- 
form appearance and the rows of brick will line up 
with windows, doors, or other openings without 
excessive cutting of brick. The tools of the trade 
are almost all handtools, including chisels, trowels, 
jointers (a narrow tool used to shape mortar 
joints), bricklayer’s hammers, gage lines, plumb 
bobs, and mason’s levels. Power saws for cutting 
brick are also used. Journeymen (skilled) brick- 
layers are usually assisted by hod carriers or help- 
ers who supply them with bricks and other mate- 
rials, mix mortar, and set up and move scaffolding. 


Where Employed 


The great majority of bricklayers work mainly 
on new building construction. Some are employed 
in sewer construction work in which they con- 
struct manholes and catch basins. Repair and 
maintenance work is much less important for brick- 
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layers than for other skilled building trades. 
However, bricklayers do a considerable amount of 
alteration work, especially in the larger cities 
where construction of fire resistant pari itions, 
store front remodeling, and similar modernization 
work, is often done. 

Bricklayers also work for industrial esi:\blish- 
ments, such as factories making glass or steel, 
where furnaces and kilns require special fiv- brick 
and refractory brick linings. For example, in 
steel manufacturing, the bricklayer lines con- 
verters, cupolas, ladles, and tapping spouts. 
Bricklayers must have additional training to do 
refractory brick work. 

Jobs for bricklayers are found throughout the 
country. Their employment, however, is concen- 
trated in the more highly populated and indus- 
trialized areas. 


Training, Other Qualifications, and Advance ment 


Most training authorities agree that coi; letion 
of a 3- or 4-year apprenticeship is the bo-t way 
to learn this trade. However, a substant::\| pro- 
portion of bricklayers have learned the trle in- 
formally. They have picked up the trade by 
working for several years as helpers or hod car- 
riers, observing or being taught by experienced 
bricklayers. Many of these persons have gained 
some knowledge of their trade by taking trade 
school courses. 

Apprenticeship applicants are generally re- 
quired to be between the ages of 17 and 24; a 
high school education or its equivalent is desirable. 
Good physical condition and manual dexterity are 
important assets. Many apprenticeship programs 
are under the supervision of local, joint employer- 
union apprenticeship committees. Generally, the 
apprentice is covered by a written apprenticeship 
agreement and the program is registered with a 
State apprenticeship agency or the U. S. Depart- 
ment of Labor’s Bureau of Apprenticeship and 
Training. 

The apprenticeship program generally consists 
of from 6,000 to 8,000 hours of on-the-job training 
plus related instruction. During the apprentice- 
ship period the apprentice learns how to use and 
handle the tools and materials of the trade. The 
apprentice also learns the relationship between 
bricklaying and other building trades. He re- 
ceives related classroom instruction in reading 
blueprints, layout work, and making measure- 
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ments and sketches. An illustration of a 3-year 
\pprenticeship work schedule for bricklayers 
follows: 


Type of work 


Approximate hours 


Total___. 6, 000 
aylng: of /DriCk Sa Sea 3, 000 

Mixing mortar, cement and patent mortar; 
spreading mortar; bonding and tying. 

Building footings and foundations. 

Plain exterior brickwork (straight wall work, 
backing up brickwork). 

Building arches, groins, columns, piers, and 
corners, 

Planning and building chimneys, fireplaces and 
flues, and floors and stairs. 

Laying of stones = 22 sos = fee en ee 600 
Cutting and setting of rubblework or stonework. 
Setting of cut-stone trimmings. 

Butting ashlar. Y 
Pointing, cleaning, and caulking----------------- 200 
Pointing brick and stone; cutting and raking 
joints. 
Cleaning stone, brick, and tile (water, acid, 
sandblast). 
Caulking stone, brick, and glass block. 
laying of building'units Sipe aE 1, 700 


Terra cotta and tile block cutting and setting. 
Cutting, setting, and pointing of cement blocks, 
artificial stone, glass blocks, and cork. 
Blockarching. 
Fi reproo nn a a E ae 300 
Building party walls (partition tile, gypsum 
blocks, glazed tile, terra cotta). 
Standardized firebrick. 
Specialties. 
Care and use of tools and equipment. 200 
Trowels, brickhammer, plumb rule, scaffolds, 
cutting saws, ete. 


A bricklayer has to have an eye for straight lines 
and proportions, and a knack for using his hands. 
Since the other building craftsmen must usually fit 
their work to his, he should know how the parts 
of a structure fit together. A fair degree of physi- 
cal endurance is necessary for handling moderate- 
ly heavy materials hour after hour. 

Hourly wage rates for bricklayer apprentices 
start at 50 percent of the journeyman rate and in- 
crease periodically until 95 percent of the journey- 
man’s rate is reached during the last period of the 
apprenticeship. Lf apprentice applicants have had 
training or experience directly related to the trade 
as, for example, in the Armed Forces or in a trade 
school, they may be given advanced standing. 

In some areas, formal apprenticeship programs 
for bricklayers include brief, preliminary train- 
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ing at a vocational school or at another type of 
pre-job training which is designed to give the ap- 
prentice sufficient skill in the handling of tools 
and materials to make him productive at the start 
of his on-the-job training. 

Bricklayers may advance to jobs as foremen. 
They may also become estimators for a bricklaying 
contractor where their jobs consist of computing 
material requirements and labor costs. A small 
number advance to the position of bricklaying 
superintendent on large construction projects, 
while others start their own bricklaying contract- 
ing business. Adequate financial resources and a 
sound knowledge of business principles and prac- 
tices, in addition to a knowledge of the trade, are 
basic requirements for success as a contractor. 


Employment Outlook 


Continued rapid increase in the employment of 
bricklayers is expected in the late 1950’s and the 
1960’s. Replacement needs will also provide many 
job opportunities for new workers. 

Bricklaying has been one of the fastest growing 
building trades. Employment in this trade in- 
creased from about 105,000 in 1940 to 165,000 in 
1950, and to about 200,000 in mid-1956. It is ex- 
pected to grow faster than most of the other build- 
ing trades and much faster than the Nation’s total 
labor force during the 1956-66 decade. Much of 
the growth will result from the anticipated sharp 
rise in new building construction activity. (See 
discussion, p. 229). Moreover, expected higher 
levels of personal income will increase the demand 
for higher priced homes; in general, a larger pro- 
portion of higher priced homes are made with 
brick. Also, increasing use of structural clay tile 
for fire-resistant partitions and glass blocks for 
exterior walls is expected. 

Employment of bricklayers is expected to rise 
substantially despite a continuation of some tech- 
nological construction developments which reduce 
the amount of brick used per structure. For ex- 
ample, the introduction of steel-frame and re- 
inforced concrete structures has permitted the 
elimination of load-bearing exterior walls in build- 
ings and the substitution of light metal panels. 
The use of large glass wall panels in many build- 
ings is resulting in less masonry work. Also, orna- 
mental brick work is being less widely used in 
building decoration. 
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In addition to job openings that will result from 
the expected growth of employment in this trade, 
the need to replace experienced bricklayers who 
die, retire, or leave the trade for other reasons 
will provide many job opportunities for new 
workers. Deaths and retirements alone will result 
in about 4,000 job openings annually in the 1956— 
66 decade. 


Earnings and Working Conditions 


Bricklayers generally receive the highest hourly 
wage rates among skilled building craftsmen. 
However, because the nature of their work is 
highly seasonal, more so than for most of the other 
skilled building trades, the average annual earn- 
ings of bricklayers are less than those for many 
other building trades. 

The U. S. Department of Labor’s Bureau of 
Labor Statistics’ annual survey of union minimum 
hourly wage rates in the building trades showed 
that, as of July 1, 1956, the average union hourly 
rate for bricklayers in the 52 large cities surveyed 
was $3.62, compared with $3.22 for all journey- 
men in the building trades. (Wage rates for this 
trade may vary within the same city depending 
upon the type of work performed and the working 
conditions.) Among the individual cities the 
minimum union hourly wage rates ranged from $3 
in Charlotte, N. C., to $4.05 in New York, as shown 
in the following tabulation: 


Atlanta, Ga 
Baltimore, Md__. 
Birmingham, Ala. 
Boston, Mass. 
Buffalo, N. Y... 
Charlotte, N. ©. 
Chicago, Ill- 
Cincinnati, Ohio. 
Cleveland, Ohio__- 
Columbus, Ohio. 
Dallas, Tex__ 
Dayton, Ohio__ 
Denver, Colo. 
Des Moines, Iowa.. 
Detroit, Mich 
Erie, Pa 
Grand Rapids, Mich_ 
Houston, Tex 
Indianapolis, 
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Jacksonville, Fla = 3.10 
Kansas City, Mo____ = 3.70 
Knoxville, Tenn- = 3.35 
Little Rock, Ark- 3. 40 
Los Angeles, Calif. 3. 80 
Louisville, Ky. 3. 58 
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Memphis, Tenn. 
Milwaukee, W a 

Minneapolis-St. Paul, 
Newark, N. J. 
New Haven, Conn____ 
New Orleans, La- 
New York, N. Y.--- 
Oklahoma City, Okla. 
Omaha, Nebr- 
Peoria, Ill____ 
Philadelphia, Pa___ 
Pittsburgh, Pa_ 
Portland, Oreg- 
Providence, R. I_ 
Richmond, Va. 
Rochester, N. Y 
St. Louis, Mo__ 
Salt Lake City, Utah___ 
San Antonio, Tex__-.-...__-_- 
San Francisco-Oakland, Calif. 
Scranton, Pa 
Seattle, Wash_____ 
Spokane, Wash 
Springfield, Mass. 
Syracuse, N. Y. 
Toledo, Ohio__ 
Washington, D. C__ 


n. 50-3. 65 


A large proportion of bricklayers are nı:mbers 
of the Bricklayers, Masons and Plasterer- Inter- 
national Union of America. Union-employ er con- 
tracts covering bricklayers usually provide health 
insurance and pension benefits either financed en- 
tirely by the employers or jointly by the workers 
and employers. 

The work of the bricklayer is active and some- 
times even strenuous, like the work in other build- 
ing trades. It frequently involves stooping to 
pick up materials, moderately heavy lifting, and 
prolonged standing. Most of the work is done 
outdoors. 


Where To Go for More Information 


A young man who wishes to obtain further in- 
formation regarding bricklaying apprenticeships 
or work opportunities in the trade should apply to 
a bricklaying contractor in his area, a local of the 
Bricklayers, Masons and Plasterers International 
Union of America, or the local, joint employer- 
union apprenticeship committee, if there is one 
in his area. In addition, the local office of the 
State employment service may be a source of in- 
formation and a contact point for apprenticeship 
opportunities. Some local employment service 
offices provide such services as screening appli- 
cants and giving aptitude tests. 
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Additional information may be obtained from: 
Associated General Contractors of America, Inc., 
Munsey Bldg., NW., Washington 4, D. C. 
Bricklayers, Masons and Plasters International Union 


of America, 
815 15th St., NW., Washington 5, D. C. 


Electricians 
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Structural Clay Products Institute, 

1520 18th St., NW., Washington 6, D. C. 
National Association of Home Builders, 
1625 L St., NW., Washington 6, D. C. 


(Construction) 


(D. O. T. 4—97.010) 


Nature of Work 


Construction electricians perform the various 
tasks related to electrical work on construction 
projects. They lay out, assemble, install, and test 
electrical fixtures, apparatus, and wiring used in 
the heating, lighting, power, air conditioning, re- 
frigeration and other electrical systems of resi- 
dences, office buildings, factories, hospitals, 
schools, and other structures. They also connect 
electrical machinery, equipment, and controls. 
| Maintenance electricians do work which is simi- 
lar in many respects to that performed by con- 

ivuction electricians. A discussion of mainte- 
nance electricians is presented later. See index.) 

Following blueprints or other instructions, con- 
siruetion electricians install many types of 
switches, conduits, controls, insulation, circuit 
breakers, wires, and other electrical components. 
If there is no electrical drawing, showing which 
outlets are to be on each circuit, the electrician ar- 
ranges them according to local codes and regu- 
lations so that the loads will be properly adjusted 
and no circuit will have a heavier load than is per- 
missible for the current-carrying capacity of the 
conductor used. The electrician must know and 
follow the electrical codes (regulations of indi- 
vidual States and municipalities). 

When doing electrical work, the construction 
electrician may have to bend a conduit (tubing) 
through which the electrical wires are pulled and 
connect the wires to switchboxes or other electrical 
outlets. He splices wires, that is, after removing 
some of the insulation and scraping the exposed 
wires he then twists the wires around each other 
to form a connection which is then soldered and 
sealed with electrical tape. He also makes con- 
nections by the use of “yire-nuts”—mechanical 
wire connectors that do not need solder or tape 
to form an electrical connection. When these op- 
erations are completed the electrical circuit is 
tested with an ohmmeter to determine whether the 
system is properly grounded or whether the insu- 


Electrician apprentice making wire connections under direction 
of journeyman electrician. 


lation is in good condition, and no circuits are 
overloaded. Generally, only small tools such as 
power drills, pliers, wire cutters, screwdrivers, 
hammers, and light wrenches are necessary to in- 
stall electrical outlets and fixtures. 

Electrical work in installations with unusually 
high electrical power requirements, such as are 
needed at power plants, steel mills and other estab- 
lishments, may be done by journeymen (skilled) 
electricians who specialize in this type of work. 
However most construction electricians are capa- 
ble of doing all types of electrical work. 


Where Employed 


Most construction electricians work for elec- 
trical contractors. However, substantial numbers 
are self-employed and others work for govern- 
ment agencies or business establishments which do 
their own construction electrical work rather than 
hire electrical contractors. Although many con- 
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struction electricians work for the same electrical 
contractor for several years, job transfers are 
fairly common so that during a single year a con- 
struction electrician may work for an electrical 
contractor in the construction of new homes or 
office buildings, or for a manufacturing firm in 
remodeling its plant or offices. 

Employment of these workers is distributed geo- 
graphically in much the same pattern as the Na- 
tion’s population. Thus, employment is concen- 
trated in the highly industrialized and populated 
areas. 


Training, Other Qualifications, and Advancement 


Completion of a 4- or 5-year apprenticeship 
program for construction electricians is recom- 
mended by training authorities generally as the 
best way to learn all the aspects of this trade. 
Some construction electricians, however, have 
learned the trade informally. They have picked 
up the trade or one aspect of the trade by working 
for several years as helpers, observing or being 
taught by experienced craftsmen. Many of these 
persons have gained some knowledge of the trade 
by taking trade school or correspondence courses. 

Apprenticeship applicants are generally re- 
quired to be between the ages of 18 and 24; a high 
school education or its equivalent, including 
courses in mathematics and physics, is desirable. 
Applicants are often required to take tests to de- 
termine their aptitude for the trade. 

Most apprenticeship programs are conducted 
under written agreements between the apprentice 
and local, joint union-employer committees which 
also supervise the training. (Sometimes the 
agreement is between the apprentice and the em- 
ployer or an employer group.) The local, joint 
apprenticeship committee determines the need for 
apprentices in the locality and establishes mini- 
mum apprenticeship standards and pay and, if 
necessary, schedules a rotating work program. 
This program is designed to give the apprentice 
diversified training by having him work for sev- 
eral electrical contractors. Under formal pro- 
grams, the apprentice is registered with a State 
apprenticeship agency or the U. S. Department of 
Labor’s Bureau of Apprenticeship and Training. 

The International Brotherhood of Electrical 
Workers and the National Electrical Contractors 
have jointly developed an extensive apprentice- 
ship program. They have a national director of 
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apprenticeship who assists the local unions and 
chapters in this industry. 

The apprenticeship program usually vequires 
8,000 or 10,000 hours of on-the-job traing plus 
related instruction. During the appreticeship 
period, the apprentice learns how to nuse and 
handle the tools and materials of the trule. He 
also receives related classroom instructio: in such 
subjects as drafting and electrical layou'. mathe- 
matics, and electrical theory. An illustr:{ion of a 
4-year apprenticeship work schedule for construc- 
tion electricians follows: 


Type of work 


Approvimate hours 
S 8, 000 


1, 200 


Total... 


Residential installations ----------------- 
Rigid conduit and EMT (thin wall) 
Flexible conduit and cable 
Connecting and testing 
Service and distribution 
Signal systems 


Residential maintenance and repair__— 800 
Adding additional circuits 
Trouble shooting 


Signal systems 


Commercial installations --------------——- 
Exposed rigid conduit and EMT 
Concealed rigid conduit and EMT 
Surface raceways 
Wires and cables 
Wiring devices, fixtures, panelboards, ete. 


- 2,000 


Industrial installations--------------------—- 
Flexible conduits and cables 
Rigid conduit and EMT 
Duct work 


- 1,500 


Industrial installation and connection_______----- 1, 000 
Conductors 
Distribution panels 
Switchboards 


Maintenance and repair—Industrial and commer- 
cial 


Spéecializedivwork sow se eee lis 1, 000 
Temperature and refrigeration controls 
Specialized fixtures and welding 
Automatic controls 
Signal systems 
Grounding 


Hourly wage rates of apprentices often start at 
about 50 percent of the journeyman rate and in- 
crease by 5 percent in each 6-month period until 
85 or 90 percent of the journeyman rate is reached 
during the last period of the apprenticeship. 
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An experienced construction electrician who has 
learned all the aspects of the craft through ap- 
prenticeship can transfer readily to other types of 
lectrical work. For example, many take jobs as 
intenance electricians in factories or in com- 
viercial establishments and others work as elec- 

vicians in shipbuilding and aircraft manu- 

acturing. 

Because improperly installed electrical work is 
so hazardous, many localities require electricians 
to be licensed. To obtain a license, the electrician 
must pass an examination which requires a 
(horough knowledge of the craft, and of State and 
local building codes. 

Some journeymen electricians may become fore- 
men for an electrical contractor on a particular 
construction job, They also may become esti- 
mators for an electrical contractor computing ma- 
terial requirements and labor costs. 

Many journeymen construction electricians go 
nto business for themselves. As they expand 
their activities they may employ other workers 
ind become contractors. Success as an electrical 
‘ontractor, however, requires adequate financial 
resources and a sound knowledge of business prin- 
ciples and practices. In most large urban areas a 
waster (journeyman) electrician’s license is re- 
quired in order to engage in an electrical contract- 
ing business. 


Employment Outlook 


A substantial increase in the number of con- 
struction electricians is expected in the 1956-66 
decade. Employment in this trade is expected to 
rise more rapidly than in most of the other build- 
ing trades. In addition to job openings arising 
from the growth of the trade, many other job 
opportunities for new workers will be created by 
the need to replace experienced electricians who 
die, retire, transfer to other types of electrical 
work, or leave the field for other reasons. This 
is a large occupation—about 125,000 construction 
electricians were employed in mid-1956—and 
deaths and retirements alone will result in about 
2,500 job openings annually during the 1956-66 
decade. 

Employment of construction electricians 
doubled between 1940 and 1956. Continued 
growth in this occupation is expected as a result 
of the anticipated large expansion in construction 
activity during the 1956-66 decade (see discus- 
sion, p. 229). Moreover, the increasing use of elec- 
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trical appliances and devices in homes, factories, 
and commercial buildings will create more work 
for these skilled craftsmen. 


Earnings and Working Conditions 


Hourly wage rates of construction electricians 
are among the highest in the skilled building 
trades. Furthermore, because the seasonal nature 
of construction work affects electricians to a lesser 
extent than most other construction workers, their 
annual earnings are generally among the highest 
in the building trades. 

The Department of Labor’s Bureau of Labor 
Statistics’ annual survey of union minimum hourly 
wage rates in the building trades showed that as 
of July 1, 1956, the average union hourly rate for 
electricians in the 52 large cities surveyed was 
$3.34, compared with $3.22 for all journeymen in 
the building trades. Among the individual cities 
the minimum union hourly wage rates ranged from 
$2.70 in Charlotte, N. C., to $4 in Newark, as 
shown in the following tabulation (wage rates 
for this trade may vary within the same city de- 
pending upon the type of work performed and the 
working conditions) : 

10 


30 
18 


an 
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Atlanta, Ga--. 
Baltimore, Md 
Birmingham, Ala__ 
Boston, Mass_ 
Buffalo, N. Y_-- 
Charlotte, N. C-- 
Chicago, Il... 
Cincinnati, Ohio —- 
Cleveland, Ohio... 
Columbus, Ohio. 
Dallas, Tex_-. 
Dayton, Ohio 
Denver, Colo__ 
Des Moines, Iowa- 
Detroit, Mich___ 
Drie, Pa- 
Grand Rapids, Mich. 


Indianapolis, Ind- 3.35 
Jacksonville, Fla-- 3. 20 
Kansas City, Mo-- 3. 20 
Knoxville, Tenn- 3.00 
Little Rock, Ark__ 2, 88 
Los Angeles, Calif- 3. 60 
Louisville, Ky. 3. 30 
Memphis, Tenn- 3. 00 
Milwaukee, Wis 3. 05 
Minneapolis-St. Paul, Minn ia 3.12 
Newark, N. J. 4. 00 
New Haven, Conn_ 3.25 
New Orleans, La-- 3. 03 
New York, N. Y---. 3.50 
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Oklahoma City, Okla_ 
Omaha, Nebr_ 4 
Peoria, Il- 
Philadelphia, Pa. 
Pittsburgh, Pa--- 
Portland, Oreg-- 
Providence, R. I_ 
Richmond, Va_-- 
Rochester, N, Y- 
St. Louis, Mo. 
Salt Lake City, Utah__ 
San Antonio, Tex__- 
San Francisco—Oakland, Calif- 


go o go go mo go go go do po ge Y 
3 


Scranton, Pa__-_- 3.10 
Seattle, Wash- 8.10 
Spokane, Wash- z 3. 20 
Springfield, Mass- 3. 05 
Syracuse, N. Y- 3. 50 
Toledo, Ohio--- 5-3. 40 
Washington, D, C__------------ 3. 5 


A large proportion of construction electricians 
are members of the International Brotherhood of 
Electrical Workers. Some are members of other 
unions. Union-employer contracts covering con- 
struction electricians usually provide health in- 
surance and pension benefits, either financed en- 
tirely by employers, or jointly by the workers and 
employers. The union also operates its own pen- 
sion program. 

The work of the construction electrician, like 
that of other building trades, is active but does not 
require great physical strength. He frequently 
stands for prolonged periods; sometimes he must 
squat or work in cramped quarters. Because most 
of their work is indoors the construction electri- 
cian is less exposed to unfavorable weather con- 
ditions than most other skilled building trades 
workers. Electricians risk the danger of falls 
from ladders, cuts from sharp tools, electrical 
shock, and burns from “live” wires. However, 
safety practices learned during apprenticeship and 
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other types of training have helped to reduce the 
injury rate for these workers. The U. S. Depart- 
ment of Labor’s Bureau of Labor Statistics’ an- 
nual survey of work injuries shows that in 15» the 
injury frequency rate for employees in contract 
electrical work was less than that for contrac con- 
struction work as a whole, but higher that) that 
for production workers in manufacturing indus- 
tries. 


Where To Go for More Information 


A young man who wishes to obtain further in- 
formation regarding electrician apprenticeships or 
work opportunities in the trade should apply to 
one of the electrical contractors in his area, or a 
local of the International Brotherhood of Electri- 
cal Workers, or a local union-employer apprentice- 
ship committee if there is one in his locality. In 
addition, the local office of the State employ: ent 
service may be a source of information and a con- 
tact point for apprenticeship opportunities. 
Some local employment service offices provide such 
services as screening applicants and giving apti- 
tude tests. 

Additional information may be obtained fron: : 


Director of Apprenticeship, National Joint \p- 
prenticeship and Training Committee for the Elec- 
trical Industry, 

1200 18th St., NW., Washington 6, D. O. 

National Association of Home Builders, 

1625 L St., NW., Washington 6, D. C. 


For information on the employment outlook for 
the various electrical fields see : 
Employment Outlook in Skilled Electrical and Elec- ` 
tronic Occupations VA Pamphlet 7-9. 


For sale by the Superintendent of Documents, 
U. S. Government Printing Office, 
Washington 25, D. C. Price 40 cents, 


Structural, Ornamental, and Reinforcing-Iron Workers 
ID. O. T. 4-84.010, .020, .030, .040, .060, 7~32.251) 


Nature of Work 


Structural- and ornamental-iron workers and 
rodmen (reinforcing-iron workers) erect, assem- 
ble, or install fabricated structural metal products 
in the construction of industrial, commercial, and 
large residential buildings. Although these are 
distinct trades, many craftsmen are skilled in, and 
do the work-of, two or all three of the trades. 


Structural-iron workers erect the steel frame- 
work of bridges, buildings, and other structures 
including metal storage tanks, and overhead crane 
runways that support heavy equipment. They in- 
stall steel floor decking and vault doors and their 
frames. They also erect steel scaffolding for use 
by other construction craftsmen and sidewalk 
canopies for the protection of the public during 
the building or repairing of structures. 
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steel reinforcement in preparation for 


concrete pouring. 


Ironworkers install 


In erecting a steel framework or structure, 
structural-iron workers take the steel shapes al- 
ready fabricated in shops by other workers and 
hoist them into place in the proper order. Next, 
they temporarily connect all the steel shapes with 
bolts, accurately aline the structure, and rivet or 
weld the parts. In the construction of a large 
building, workers generally do not perform all of 
these operations. Instead, separate gangs per- 
form a particular operation such as riveting. 

Ornamental-iron workers install metal stair- 
ways, catwalks, floor gratings, and iron ladders 
such as those used extensively in powerhouse and 
chemical plants, as well as metal window sash 
and doors, grilles and screens like those used in 
bank tellers’ compartments and elevators, metal 
cabinets, and safety deposit boxes. They also in- 
stall decorative ironwork on balconies, lamp 
posts, gates, and fences. Ornamental-iron workers 
generally do not handle the basic structural steel 
shapes which are put in place by the structural- 
iron workers. ; 

In addition to iron and steel, ornamental-iron 
workers work with aluminum alloy, brass, and 
bronze metal shapes. The metal shapes which 
they install have been fabricated in a factory or 
a shop. They fasten these metal products perma- 
nently to a building or other structure by bolting, 
setting in concrete, or welding. 
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Reinforcing-iron workers (rodmen) set steel 
bars in concrete forms to reinforce the concrete 
structures. They place the steel bars on suitable 
supports in the concrete form and tie the bars 
together at intersections, so that each bar receives 
its intended structural load. The bars are placed 
in the concrete form according to blueprints, 
specifications, or verbal instructions. The rod- 
men use steel pliers and other tying tools to wire 
the rods securely in place. Some concrete re- 
inforcing is in the form of coarse mesh made of 
heavy steel wires. When using mesh, the rodmen 
measure the surface to be covered, cut and bend 
the mesh to the desired shape, place the mesh over 
the area to be reinforced, and hammer it into 
place. 


Where Employed 


Structural-, ornamental-, and reinforcing-iron 
workers (rodmen) are employed primarily on new 
industrial and commercial construction. They 
also do some alteration work. For example, they 
may install steel stairs in an old apartment or com- 
mercial building or they may add window guards 
to an existing building for burglary protection. 
These workers also do a small amount of repair 
work, such as replacement of a metal bridge part. 
Some highly skilled structural steel workers are 
able to transfer to jobs in structural steel fabricat- 
ing shops. 

A large proportion of these craftmen are em- 
ployed by general contractors, on large building 
projects or by steel erection contractors or orna- 
mental-iron contractors. Many are employed by 
large steel companies or their subsidiaries engaged 
in the construction of bridges, dams, and large 
buildings. Some work for government agencies, 
public utilities, or large industrial establishments 
which do their own construction work. Few of 
these craftsmen are self-employed. 

Structural- and ornamental-iron workers and 
rodmen are employed throughout the country. 
However, a large proportion of their jobs are in 
the highly populated and industrial centers where 
large commercial and industrial structures are 
constructed. 


Training and Other Qualifications 


Completion of a 2-year apprenticeship is recom- 
mended by training authorities generally as the 
best way to learn these trades. A few workers with 
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several years’ experience as helpers have become 
journeymen, but it has been more difficult to 
achieve journeyman status in this manner in re- 
cent years, 

Apprenticeship applicants are generally re- 
quired to be between the ages of 17 and 30. Good 
physical condition is required. A high school edu- 
cation or its equivalent is desirable. Apprentice- 
ship programs are under the supervision of local, 
joint employer-union apprenticeship committees. 
Under formal programs the apprentice is regis- 
tered with a State apprenticeship agency or the 
U. S. Department of Labor’s Bureau of Appren- 
ticeship and Training. 

The apprenticeship program for these trades 
usually consists of 4,000 hours of on-the-job train- 
ing plus related instruction, The apprentice learns 
how to use and handle the tools, machines, and ma- 
terials of the trade. On-the-job instruction is 
given either by the foreman or an experienced 
journeyman. The apprenticeship program gen- 
erally includes a minimum of 144 hours a year of 
related instruction in such subjects as drafting and 
blueprint reading, mathematics applicable to lay- 
out work, and the use, care, and maintenance of 
machines and equipment used in the trade. Area- 
wide apprenticeship programs, sometimes cover- 
ing an entire State or region, are found extensively 
in this trade. They are supervised by apprentice- 
ship committees composed of representatives of 
the Iron Workers’ local union and the local em- 
ployer group. An illustration of a combined 
structural- and ornamental-iron workers appren- 
ticeship work program follows: 

Proper care and 
materials. 

Reading blueprints and working drawings. 

Forming, shaping, drilling, tapping, and erecting and 
assembling iron, brass, bronze, aluminum, and 
other metals. 

Laying out and assembling steel stairs, fire escapes, 
grilles, railing, fences, doors, and related metal 
equipment, and vaults. 

Are and gas welding and gas cutting. 

Repairing and altering. 

Erecting steel buildings, bridges, and other structures. 


Unloading, handling, and erecting of hoisting equip- 
ment. 

Bolting, riveting, plumbing, and welding of steel and 
other metals. 

Rigging of all types including gin poles, guy derricks, 
stiffleg derricks, and all power cranes and winches. 

Moving machinery by using rollers, jacking, cribbing, 
and other methods and equipment. 


use of tools, equipment, and 
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Hourly wage rates for apprentices stav! at 50 
percent of the journeyman rate and increise peri- 
odically until the journeyman rate is reaved at 
the completion of the apprenticeship. i): some 
localities, the starting rate may be as his“ as 75 
percent of the journeyman rate. If ap)» entice- 
ship applicants have had experience dire. ily re- 
lated to the trade as, for example, training ‘1 iron- 
work in a factory or in the Armed Fore, they 
may be granted advanced apprenticeship si: nding. 


Employment Outlook 


A substantial increase in the employment of 
these workers is expected during the late 1950's 
and the 1960’s. In addition to job openings re- 
sulting from the growth of employment in these 
occupations, the need to replace experienced 
workers who die, retire, or leave the trade for other 


reasons will create several thousand job oppor- 
tunities for new workers each year. Dei hs and 
retirements alone will create about 1,500 10 2,000 
job openings annually. 

In recent years, these trades had been mong 
the fastest growing of the skilled buildiny trades. 


Employment of structural- and orname):l-iron 
workers and rodmen about tripled between 1940 
and 1956. Continued rapid rise in employ ment of 
these workers is expected during the 1956-66 
decade, principally because of the anticiprted ex- 
pansion in the level of construction activity. ( See 
discussion, p. 229.) The job outlook in these 
trades will also be favorably affected by the in- 
creased use of structural steel in smaller buildings. 


Earnings and Working Conditions 


The U. S. Department of Labor’s Bureau of 
Labor Statistics’ annual survey of union minimum 
hourly wage rates in the building trades showed 
that, as of July 1, 1956, the average union hourly 
rate for structural-iron workers in the 52 large 
cities surveyed was $3.30, and $3.17 for rodmen, 
compared with $3.22 for all journeymen in the 
building trades. Among the individual cities the 
minimum union hourly wage rates ranged from 
$2.75 in Charlotte, N. C., to $4.15 in Newark and 
New York for structural-iron workers and from 
$2.50 in Charlotte, N. C., to $4.15 in Newark for 
rodmen, as shown in the following tabulation: 


— EE ee 
—_ = 


THE BUILDING TRADES 


Structural- 
iron 
Rodmen workers 


lanta, Ga____ - $2.80 $3. 05 
iJtimore, Md_. 23195 3.50 
rmingham, Ala_— 3.00 
ston, Mass- 3.55 
iuffalo, Ny Yo 3.32 
iarlotte, N. C. 2. 2.75 
icago, Ill- 3.5 3.55 
iucinnati, Ohio_ 3.19 3.35 
‘eveland, Ohio. - 3.50 3. 50 
Columbus, Ohio. 3. 20 3. 20 
Dallas, Tex- 3. 08 
Dayton, Ohio.. 8.28 
Denver, Colo. 3. 00 
IDes Moines, 3. 05 
Detroit, Mich- 3. 53 
Erie, Pacca 3.48 
Grand Rapids, Mich.. 3.15 8.39 
}louston, Tex- 3 3. 00 
indianapolis, Ind- - 3.28 3.28 
lacksonville, Fla_—_ 2.81 
nsas City, Mo. 3. 08 
noxville, Tenn__ e 2. 99 
Little Rock, Ark. 2. 2. 85 
ws Angeles, Calif. = 8.00. 3.25 
Liuisville, Ky--- STRSTR 3.18 
\'omphis, Tenn. - 2.63 2,78 
y 3.17 3.17 
‘inneapolis-St. Paul, Minn. 3.07 3.17 
Newark N. daea - 415 4.15 
New Haven, Conn__. - 8.55 8. 55 
New Orleans, La. 2270) 3. 00 
New York, N. Y--. 3.75 4.15 
Oklahoma City, Okla.. 2. 95 2.95 
Omaha, Nebr------- 3. 00 3. 00 
Peoria, IN- 3.43 3.43 
Philadelphia, Pa-. 3.55 8.70 
Pittsburgh, Pa__.. 3. 30 3.30 
Portland, Oreg- 2. 87 8.07 
Providence, R. I_-. 2848) 8.45 
Richmond, Va. - 2.58 2. 83 
Rochester, N. - 3.35 8.35 
St. Louis, Mo- 3. 25 8. 25 
Salt Lake City, Utah 3. 00 3. 00 
San Antonio, Tex---- Bier bats) 3. 00 
San Francisco-Oakland, Cali 3. 00 3. 25 
Scranton, Pa_.. 3. 70 3. 80 
Seattle, Wash- 3.07 
3.07 


Spokane, Wash__ 
Springfield, Mass.. 3.53 8.53 


Syracuse, N. Y. 3. 30 
Toledo, Ohio__ 3. 40 
3. 65 


Washington, D. C. 


The earnings of ironworkers are often aug- 
mented by considerable overtime work at premium 
pay. As with other building trades in which much 
of the work is done outdoors, these craftsmen lose 
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much working time because of weather and other 
reasons. Rodmen, in particular, are intermittently 
out of work because each of their jobs lasts only 
a few days or weeks. 

A large proportion of workers in these trades 
are members of the International Association of 
Bridge, Structural, and Ornamental Iron Work- 
ers. Many union-employer contracts covering 
these trades provide health insurance and pension 
benefits financed entirely by the employers. 

Since the materials used in the structural metal 
trades are heavy and bulky, above average physi- 
cal strength and agility are necessary. A good 
sense of balance is also required because some of 
the structural work is done at great heights and 
on narrow footings. Structural-iron work often 
involves considerable travel. In most localities, 
the demand for structural-iron work is insufficient 
to keep a large structural-steel contractor or local 
crews constantly employed. Consequently, work- 
ers must be brought in from outside the area to 
handle the occasional large construction projects, 
such as a steel frame office or factory building. 
Large contractors may keep a nucleus of their 
structural-iron worker crew continually employed, 
moving them from job to job and city to city. 

The use of many safety devices, such as nets 
and scaffolding, has reduced accident frequency 
in recent years. Nevertheless, the injury rate in 
contract structural- and ornamental-iron work is 
higher than for contract construction work as a 
whole. 


Where To Go for More Information 


A young man who wishes to obtain further in- 
formation concerning apprenticeships or work 
opportunities in these trades should apply to the 
large general contractors in his area or to a local 
of the International Association of Bridge, Struc- 
tural, and Ornamental Iron Workers. In addi- 
tion, the local office of the State employment 
service may be a source of information and a con- 
tact point for apprenticeship opportunities. 

Additional information may be obtained from: 

Associated General Contractors of America, Inc., 
Munsey Bldg., NW., Washington 4, D. ©. 


International Association of Bridge, Structural and 
Ornamental Iron Workers, Continental Bldg., Suite 
300, 3615 Olive St., St. Louis 8, Mo. 
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Sheet Metal Workers 
(D. O. T. 4-80.010) 


Nature of Work 


Sheet metal workers fabricate and install ducts 
which are used in ventilating, air-conditioning, 
and heating systems. They also fabricate and in- 
stall a wide variety of other products made from 
thin metal sheets, such as roofing and siding, com- 
mercial stainless steel kitchen equipment, parti- 
tions, sheet metal shelves in industrial establish- 
ments, store fronts, metal frame work for neon 
signs, and materials chutes. 

In heating or air-conditioning duct work, the 
sheet metal worker lays out and plans the job, de- 
termining the size and type of sheet metal to be 
used. The ducts are often fabricated at the sheet 
metal shop. In fabricating work, sheet metal 
workers cut the metal with hand snips, power- 
driven shears, power brakes, or other types of 
cutting tools. They form the metal with bending 
machines, hammers, and anvils, then weld, bolt, 
rivet, solder, or cement the seams and joints. 
However, prefabricated ducts in standard sizes are 
often available and these require little fabrication 
at the shop. Some duct fabrication is done at the 
work site in the installation process, especially on 
large sheet metal jobs. In the installation, the 
component parts are fitted together and assembled. 
Hangers and braces are installed to support ducts, 
and joints may be soldered. Some journeymen 
workers specialize in shop work or on-site installa- 
tion work. However, it is essential that skilled 
workers know all aspects of the trade. 


Where Employed 


Sheet metal workers are employed mainly by 
heating, refrigeration, and air-conditioning con- 
tractors engaged in residential, industrial, and 
commercial building work. In residential con- 
struction, these workers may also work for roofing 
contractors who specialize in metal roofing. 

In addition, many of these craftsmen work for 
government agencies or business establishments 
which do their own construction and alteration 
work. Others are self-employed, mainly on repair 
work or on smaller types of installations. Some 
craftsmen are employed in small shops manufac- 
turing specialty products, such as custom kitchen 
equipment for hotels and restaurants. 


Apprentice observing sheet metal worker weld duct before 
installation. 


Many skilled sheet metal workers are also em- 
ployed by railroad, aircraft, or shipbuilding com- 
panies. Firms making blowers, exhausts, elec- 
trical generating and distributing equipment, food 
products machinery, steam engines, and turbines 
also employ skilled sheet metal workers. Skilled 
sheet metal workers should not be confused with 
assembly line factory operatives who also make 
sheet metal products but are trained in only a few 
specific operations. 

In mid-1956, the jobs of the skilled sheet metal 
workers were distributed throughout the country 
in about the same pattern as those of building 
trades workers generally (see p. 227), with concen- 
trations in California, New York, Pennsylvania, 
Illinois, and Ohio. 


Training, Other Qualifications, and Advancement 


Most training authorities recommend the com- 
pletion of a 4- or 5-year apprenticeship program 
as the best way to learn this trade. Some sheet 
metal workers, however, have learned the trade 
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informally. They have picked up the trade by 
working for several years as helpers or handymen, 
observing or being taught by experienced crafts- 
inen. Many of these persons have gained some 
knowledge of the trade by taking correspondence 
or trade school courses. 

Apprentice applicants are generally required 
to be between the ages of 17 and 21; a high school 
education or its equivalent is desirable. Good 
physical condition and mechanical aptitude are 
necessary assets. Many apprenticeship programs 
are under the supervision of local, joint employer- 
union apprenticeship committees. Generally, the 
apprentice is covered by a written apprenticeship 
agreement and the program is registered with a 
State or apprenticeship agency or the U. S. De- 
partment of Labor’s Bureau of Apprenticeship 
and Training. 

The apprenticeship program usually consists of 
4,000 to 10,000 hours of on-the-job training, plus 
related classroom instruction. During the ap- 
prenticeship period the apprentice learns how to 
use and handle the tools, machines, and materials 
of the trade. The trainee also learns the relation- 
ship between sheet metal work and other building 
trades. He also receives related classroom instruc- 
tion in such subjects as drafting, blueprint read- 
ing, and mathematics applicable to layout work. 
An illustration of an apprenticeship training pro- 
gram for sheet metal workers follows: 

General shop work 

Tools, machines, and equipment: 
The operation, adjustment, and care of hand 
tools, bench stakes, and foot and electric power 
machines and equipment. 

Soldering process: 
Soldering furnaces and their use, forging and tin- 
ning soldering coppers, fluxes and their applica- 
tion, dipping solution and its use, soldering black 
and galvanized iron and steel, tin, copper, brass, 
stainless steel, lead, zinc, and other metals, 

General work processes: 
Transferring patterns to metal and duplicating; 
cutting materials; forming, folding, grooving, 
bending, burring and turning edges, wiring edges, 
riveting, peening, and double-seaming; crimping, 
flanging, and stretching metal; punching and 
drilling holes; bumping and shrinking metal; 
welding and brazing; working strap and angle 
iron; and using taps and dies. 

Residential—outside jobbing 
Roofing, gutters, downspouts, leader heads, flashing, 
valleys, louvers, ventilators, hoods, overflow outlets. 


Architectural and industrial sheet work 
Cornices, skylights, concrete forms, safety guards, 
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fire doors, metal windows, electric signs, and mar- 
quees, 
Air-conditioning, heating, and ventilating 
Ducts, pipes, elbows, transitions, offsets, branches, 
taps, tees, dampers, fan connections, and foundations. 
Exhaust-blow piping and refuse collection 
Pipes, elbows, branches, hoods, hoppers, and duct 
separators. 
Warm air furnace and heating equipment 
Pipes, elbows, boots, register boxes, grilles, cold air 
returns, roughing in, and setting furnaces. 
Hotel, restaurant, fountain, and bar equipment 
Sinks, scrap tables, steam tables, trays, canopies, and 
dishwashers. 

Hourly wage rates for sheet metal apprentices 
start at about 40 percent of the journeyman rate 
and increase periodically until 90 percent of the 
journeyman rate is reached during the final por- 
tion of the apprenticeship training period. If 
apprenticeship applicants have had training or 
experience directly related to the trade, for ex- 
ample, as a result of training in sheet metal work 
in a vocational school or experience in a factory 
or in the Armed Forces, they may be granted ad- 
vanced apprenticeship standing. 

Experienced sheet metal workers have more job 
mobility than many other building trades workers 
because they can transfer their skills from the 
construction industry to the metal manufacturing 
industries. Also they may advance to the position 
of foreman for a contractor, become superin- 
tendents of large projects, or enter business for 
themselves as sheet metal contractors. Adequate 
financial resources and a sound knowledge of busi- 
ness principles and practices are usually basic 
requirements for success as a contractor. 


Employment Outlook 


There will be a few thousand new job opportu- 
nities for young men in this skilled occupation 
each year during the late 1950’s and 1960's. In- 
creased employment of sheet metal workers is ex- 
pected primarily as a result of the anticipated 
large expansion in new residential, commercial, 
and industrial construction in the next decade. 
(See discussion, p. 229.) Moreover, the expected 
large increase in the number of permanently in- 
stalled air-conditioning systems in residential, 
commercial, and factory buildings, will provide 
more work for sheet metal workers. In addition, 
the manufacturing industries which employ 
skilled sheet metal workers have generally favor- 
able long-range prospects. The shops which fab- 
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ricate sheet metal products used in construction 
are also expected to require more skilled sheet 
metal craftsmen in the next 10 years. 

Prefabrication is not likely to affect the growth 
of employment in this occupation as much as most 
other building trades, because of the custom nature 
of much of the work. The prefabrication of ducts 
and fittings for ventilating installations is limited 
by the need to tailor these installations to meet a 
wide variety of structural conditions, such as the 
dimensions of the building and the space allowed 
for ducts, and the cost of storage space needed to 
store prefabricated ducts and fittings. 


Earnings and Working Conditions 


The annual earnings for sheet metal workers 
tend to be higher than for most other skilled build- 
ing trades workers because the trade is less affected 
by seasonal factors and because of higher hourly 
rates. 

The U. S. Department of Labor’s Bureau of 
Labor Statistics’ annual survey of union minimum 
hourly wage rates in the building trades showed 
that, as of July 1, 1956, the average union hourly 
rate for sheet metal workers in the 52 large cities 
surveyed was $3.20. (Wages rates for this trade 
may vary within the same city depending upon 
the type of work performed and the working con- 
ditions.) Among the individual cities, the mini- 
mum union hourly wage rates ranged from $2.50 
in Charlotte, N. C., to $3.75 in New York, as shown 
in the following tabulation: 


Atlanta, Ga____. --- $3.00 
Baltimore, Md- 3. 20 
Birmingham, Ala. 2. 85 
Boston, Mass-- 3.10 
Buffalo, N. Y. - 3.38 
Charlotte, N. C. - 2.50 


Chicago, Tll____. 
Cincinnati, Ohi 
Cleveland, Ohio__ 
Columbus, Ohio 


1 
po go go go go ço 
SS88 


Dallas, Tex__ 10 
Dayton, Ohio 10 
Denver, Colo___ =o. O) 


Des Moines, Iowa 
Detroit, Mich.. 


DriesPa-=2 3. 

Grand Rapids, Mic 2.91 
Houston, Tex__. 3. 13 
Indianapolis, In 3. 24 
Jacksonville, Fla___ 2. 80 
Kansas) City; Monasi eS 3.20 
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Knoxville, Tenn___ 
Little Rock, Ark 
Los Angeles, Calif_ 
Louisville, Ky__ 
Memphis, Tenn- 
Milwaukee, Wis---------- 
Minneapolis-St. Paul, Minn. 
Newark, N. 
New Haven, Conn. 
New Orleans, La__- 
New York, N. Y 
Oklahoma City, Okla. 
Omaha, Nebr. 


Peoria, Ill - 3.3: 
Philadelphia, Pa s 3.44 
Pittsburgh, Pa____ e 
Portland, Oreg---- = 3. 00 


Providence, R. I 
Richmond, Va... 
Rochester, N. Y- 
St. Louis, Mo___ 


Salt Lake City, Utah.. 2.71 
San Antonio, Tex____ 4 3.13 
San Francisco-Oakland, Calif_ 3. 30 
Scranton, Pa___. 2, 90 
Seattle, Wash. x 3.10 
Spokane, Wash. - 8.04 
Springfield, Mass. 3.05 
Syracuse, N. Y. 3.10 
Toledo, Ohio____. 3. 20 
Washingtoni D OI a eer annn 3.41 


A large proportion of sheet metal workers are 
members of the Sheet Metal Workers’ Inter- 
national Association. Union-employer contracts 
covering sheet metal workers usually provide 
health insurance and pension benefits, either 
financed entirely by the employers or jointly by 
the workers and employers. 

Some of the older sheet metal workers may 
work primarily in the shops where their experi- 
ence is valuable in fabricating and layout work. 
Most sheet metal workers, however, spend con- 
siderable time at the construction site where they 
may work either indoors or outdoors, 

When installing gutters, skylights, and cornices 
they may work high above the ground level. 
When installing ventilating and air-conditioning 
systems they may work in awkward and relatively 
inaccessible places. Sheet metal workers run the 
risks of cuts and burns from the materials, tools, 
and equipment used in their trade. 


Where To Go for More Information 


A young man who wishes to obtain information 
regarding sheet metal apprenticeships or work 
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opportunities in this trade should contact sheet 
netal contractors or heating, refrigeration, or air- 
onditioning contractors; a local of the Sheet 
‘Jetal Workers’ International Association; or a 
ocal, joint union-employer apprenticeship com- 
:uittee, if there is one in his locality. In addition, 
he local office of the State employment service 
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may be a source of information and a contact 
point for apprenticeship opportunities. 
Further information may be obtained from : 


Sheet Metal Contractors’ 
170 Division St., Elgin, Ill. 


National Association, 


Sheet Metal Workers’ International Association, 
642 Transportation Bldg., Washington 6, D. C. 


Roofers 
(D, O. T. 525.220, 7-31.100 through .500, and 7-32.611) 


Nature of Work 


Roofers’ work includes the application of com- 
position roofing; the installation of roofing tile, 
roofing slate, and other roofing materials; and 
the waterproofing and dampproofiing of walls 
and other surfaces of buildings. In applying 
composition roofing, the roofer first places over- 
upping strips of asphalt and impregnated felt 
over the entire surface. He then applies a coat- 
ing of tar, pitch, or other bituminous material 
io the new surface. This process is repeated 
intil at least three layers or thickness of felt are 

u place. Finally, he applies a surfacing of tar, 
pitch, and gravel to protect the roofing materials 
from the weather. 

The composition roofer also lays other types 
of commercial composition roofing, such as roll 
roofing and asphalt shingles. The roofer over- 
Japs the roofing material, and then fastens it to 
the roof base with nails or asphalt cement, and, 
if necessary, cuts the material to fit corners, pipes, 
and chimneys. The roofer then cements or nails 
flashing (strips of metal) wherever two roof sur- 
faces intersect, for example, at chimneys, valleys, 
gutters, and where the roof meets vertical walls. 
Flashing is installed to make the intersections 
(joints) watertight. In another method of ap- 
plying roofing, the roofer mops a layer of hot 
asphalt over the entire surface and rakes pebbles 
over the asphalt. 

Roofers also use metal, tile, and slate for the 
more expensive types of roofs. Metal roofs are 
constructed by soldering metal sheets together 
and nailing them to the wood sheathing. In in- 
stalling tile and slate roofs, the roofer places a 
covering of roofing felt over the roofing sheathing. 
He punches holes in the slate or tile, and nails 
it to the wood sheathing. Each piece of slate or 
tile is placed so as to overlap the adjoining piece 


and is nailed into place. Finally, the roofer cov- 
ers the exposed nailheads with roofing cement to 
protect them from the weather. Handtools are 
mainly used in applying roof surfaces—for ex- 
ample, hammers, roofing knives, mops, pincers, 
and caulking guns. 

Roofers also do waterproofing and damp- 
proofing work on parts of structures other than 
roofs, such as masonry or concrete walls that 
are in contact with the ground, swimming pools, 
and other tanks. The roofer prepares surfaces 
to be waterproofed by removing rough projec- 
tions and roughing glazed surfaces, using a ham- 
mer and chisel. He then applies a coat of liquid 
compound with a brush. He also paints or sprays 
the surfaces with a waterproof material or nails 
waterproofing fabric to the surfaces. In damp- 
proofing work, he usually sprays a coating of 
tar or asphalt on interior or exterior surfaces to 
prevent the penetration of moisture. 


Where Employed 


Roofers work mainly for roofing contractors on 
new building construction. They also do mainte- 
nance and repair work, especially on composition 
roofing. Some roofers are self-employed, usually 
on small, new building work or doing repairs and 
alterations. Roofers also work for government 
agencies or business establishments which do their 
own construction and repair work. 

The jobs of the approximately 50,000 roofers 
employed in mid-1956 were found in every State, 
with concentrations in the highly industrialized 
and populated States. 


Training, Other Qualifications, and Advancement 


Completion of a 3-year apprenticeship covering 
all types of roofing work is generally recommended 
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by authorities in this field as the superior way 
to learn this trade. A substantial proportion of 
roofers, however, have learned the trade infor- 
mally. They have picked up the trade by working 
for several years as helpers or handymen, observ- 
ing or being taught by experienced roofers. 

Apprenticeship applicants are generally re- 
quired to be at least 18 years old; a high school 
education or its equivalent is desirable. Good 
physical condition and a good sense of balance are 
important assets. Many apprenticeship programs 
are under the supervision of local, joint union- 
employer apprenticeship committees. Generally, 
the apprentice is covered by a written apprentice- 
ship agreement and the program is registered with 
a State apprenticeship agency or the U. S. Depart- 
ment of Labor’s Bureau of Apprenticeship and 
Training. 

The apprenticeship program generally consists 
of a minimum of 525 days of on-the-job training, 
plus related classroom instruction. During the 
apprenticeship period the apprentice learns how 
to use and handle tools and materials of the trade. 
He also receives related classroom instruction in 
such subjects as blueprint reading and mathe- 
matics applicable to layout work. An illustration 
of a 3-year apprenticeship work program for 
roofers follows: 


General: 
Carrying and placing materials for use of journeymen. 
Erection of scaffolding. 
Hoisting, loading, and unloading all materials and 
tools. 


Composition, tar, asphalt, and general work: 

Preparing materials and equipment and regulating 
the heat of pitch. 

Preparing roof surface for covering. 

Apply pitch to roof. 

Prepare, cut, place, fit, and trim strips of felt, tar 
paper, roofing paper or insulating board to roof. 

Apply additional layers of roofing material as re- 
quired. 

Cement tar paper with hot tar or flashing cement. 

Evenly distribute crushed gravel over top coat of tar. 

Promenade tile work: 

Mark out areas to be tiled. 

Prepare surface for tiling. 

Lay and fit tiles with proper spacing. 

Prepare and apply clay mixture to protect tile during 
application of hot asphalt. 

Pour asphalt into tile spaces and spread grout in 
same. 

Clean tiles with acid after grout has hardened. 


Slate, tile, terra cotta, and substitute materials v 

Cover roof sheathing with felt. 

Fasten slate in rows (punching nail hole- 
slate, providing for proper overlap). 

Cut slate to fit ridges, valleys, and edges by 
ing, breaking, or trimming slate. 

Seal ridge joints. 

Apply flashing. 

Replacing broken slate or tile, 

Cleaning completed roof. 


nailing 


vrforat- 


Other materials: 

Felt, wood, coal, oil, lumber, roofing paper, insulating 
board, pitch, flashing cement, gravel, and slag. 

Tile blocks, cement mortar, grout, water, dilute acid 
solution, and asphalt. 

Roofing cement, slate, terra cotta, asbestos roofing 
shingles, roofing felt, sheet metal flashing, and all 
other materials awarded to the roofers’ juris\iction, 


All types of dampproofing and waterproofing. 
Apply membrane, plastic, pitch, and asphalt. 


Hourly wage rates for apprentices =iirt at 


about 65 percent of the journeyman rate «iid in- 
crease periodically until 90 percent of the jo ney- 
man rate is reached in the final 6 month- of the 
training period. If apprentice applicani. have 


had experience directly related to the trav, for 
example in the Armed Forces, or as a helpe: . they 
may be granted advanced apprenticeship -iand- 
ing. 

Roofers may advance to the position o! fore- 
man for a roofing contractor. Also, they may en- 
ter business for themselves. However, adequate 
financial resources and a sound knowledge of busi- 
ness principles and practices are basic require- 
ments for success as a roofing contractor. 


Employment Outlook 


There will be a few thousand job opportunities 
for new workers in this occupation each year in 
the late 1950’s and the 1960's. Most openings 
will result from the anticipated large expansion. 
in construction activity. (See discussion, p. 229.) 
In addition, the need to replace workers who die, 
retire, or transfer to other fields of work will cre- 
ate other job openings. Deaths and retirements 
alone will create about 1,000 job opportunities each 
year during the 1956-66 decade. 

Application of roofing on new construction and 
repair will provide most of the work for these 
building craftsmen. However, dampproofing and 
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waterproofing are providing an increasing pro- 
portion of the roofers’ work. 


Earnings and Working Conditions 


The U. S. Department of Labor’s Bureau of 
Labor Statistics’ annual survey of union minimum 
hourly wage rates in the building trades showed 
ihat, as of July 1, 1956, the average union hourly 
vate for roofers in the 52 large cities surveyed was 
*2.96 for composition roofers and $3.08 for slate 
and tile roofers. (Wage rates for this trade may 
vary within the same city depending upon the 
type of work performed and the working condi- 
tions.) Among the individual cities the mini- 
mum hourly wage rates ranged from $1.85 in San 
\ntonio to $3.75 in Newark for composition roof- 
cvs, and from $2.20 in San Antonio to $4 in New 
York for slate and tile roofers, as shown in the 
following tabulation : 

Composition Slate and tile 


\tlanta, ‘(Galii2 a EEEE $2. 00 $2. 25 
\saltimore, Md - 2.50-2.90 2. 90-3. 50 
‘irmingham, Ala_ J 2. 28 2. 28 

lioston, Mass = 3. 10 3. 10 
Ruffalo, N. Y- 3. 03 3.18 
Charlotte, Nv Oce sc SoS aaa ae ieee aa tte tee 
Chicago, Tl__- 3. 65 3. 65 
Cincinnati, Ohio__ 3.10 3. 33-3. 43 
Cleveland, Ohio 2 3. 58 3. 58 
Columbus, Ohio- 3.00 3. 00-3. 18 
Dallas, Tex__-- 2. 35 2. 60 
Dayton, Ohio- 2. 88 3. 10 
Denver, Colo š 3. 00 3. 00 
Des Moines, Iowa- 2. 53 2. 53 
Detroit, Mich- = 3. 36 3. 71 
Erie, Pa_..-.- J 2. 65 2. 65 
Grand Rapids, Mich__ es 2. 60 2. 85 
Houston, Tex---- = 2. 63 8. 13 
Indianapolis, Ind___ i 2. 66 2.91 
Jacksonville, Fla__- A 2. 45 2. 45 
Kansas City, Mo. K 2. 80 2. 80 
Knoxville, Tenn__ w 2. 23 2. 28 
Little Rock, Ark- - a 2. 05 2. 30 
Los Angeles, Calif - A 2. 85 2. 85 
Louisville, Ky--- A 2. 45 3. 08 
Memphis, Tenn- Es 2.15 2, 48 
Milwaukee, Wis------ - 297-3. 17 3.12 
Minneapolis-St. Paul, Minn 2. 85 2. 85 
Newark, N. J 3.75 3. 65 
New Haven, Conn a 3. 25 3. 50 
New Orleans, La- - 2. 65 2. 65 
New York, N. Y_- 3.65 3. 85-4. 00 
Oklahoma City, Okla- -- 2. 55 2. 55 
Omaha, Nebr--- 2. 35 2. 60 
Peoria, Ill 3. 09 3. 09 
3.15 3. 44 


Philadelphia, Pa_-------------- 
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Composition Slate and tile 
Pittsburgh, Pa__- $3. 10 $3. 15 
Portland, Oreg_ * 3.00 3. 00 
Providence, R. I- 2. 70 2. 90 
OOTTE OE miner A EEE ESA A AA 
Rochester, N. Y__ 3. 02 3. 02 
St. Louis, Mo. 5 3. 20 3. 00 
Salt Lake City, Utah_ 2. 60 2. 60 
San Antonio, Tex ae 1. 85 2. 20 
San Francisco-Oakland, Calif- - 3. 00 3. 00 
Scranton, Pa___ x 2.75 2.75 
Seattle, Wash__ 2.90 3. 15 
Spokane, Wash A 2. 90 3. 18 
Springfield, Mass- z 2. 85 3. 03 
Syracuse, N. Y_ š 3. 05 3. 05 
Toledo, Ohio- $ 3. 20 3. 20 
Washington, D. C__ 2. 50 3. 00 


A large proportion of roofers are members of 
the United Slate, Tile and Composition Roofers, 
Damp and Waterproof Workers Association. 
Union-employer contracts covering roofers usu- 
ally provide health insurance and pension benefits, 
either financed entirely by the employers or jointly 
by the workers and employers. 

Roofers’ work, like that of other building trades, 
is active and sometimes strenuous. It involves 
prolonged standing, as well as climbing, bending, 
and squatting. These workers risk injuries from 
slips or falls from scaffolds or roofs. In doing 
repair work these workers may have to be out- 
doors in all types of weather. 


Where To Go For More Information 


A young man who wishes to obtain further in- 
formation concerning roofing apprenticeships or 
work opportunities in this trade should apply to 
roofing contractors in his area; a local of the 
United Slate, Tile and Composition Roofers, 
Damp and Waterproof Workers Association ; or a 
local, joint union-employer apprenticeship com- 
mittee, if there is one in his area. In addition, the 
local office of the State employment service may be 
a source of information and a contact point for 
apprenticeship opportunities. 

Additional information may be obtained from : 

National Roofing Contractors Association, 

315 West Madison St., Chicago 6, Ill. 

United Slate, Tile and Composition Roofers, Damp and 

Waterproof Workers Association, 

6 East Lake St., Chicago 6, Il. 


National Association of Home Builders, > 
1625 L St., NW., Washington 6, D. C. 
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Plasterers 
(D. O. T. 5-29.10, .200, and .300) 


Nature of Work 


The principal work of plasterers is the applica- 
tion of several coats of plaster to a suitable base 
to produce wall and ceiling surfaces. Another 
important aspect of their work is the finishing of 
these plaster surfaces. Plasterers use a trowel to 
spread the plaster on a masonry base or on metal 
lath or gypsum lath. They then smooth the sur- 
face by rubbing it with a darby (a narrow, level 
board with handles at each end). ‘Two or three 
coats of plaster are applied to flat surfaces. The 
first. or “scratch” coat consists of plaster contain- 
ing sand and some animal hair; the surface is 
roughened because it is used as the base for the 
second coat. The second or “brown” coat (some- 
times the finish coat), containing sand, but no 
hair, is then applied to build up the thickness and 
strength of the paster. Sometimes a third or 
finish coat, usually a thin layer consisting of lime 
and plaster of paris, is applied and the surface is 
smoothed and leveled. 

In stucco masonry, the plasterer applies a cover- 
ing of portland cement or gypsum plaster to the 
walls of a building. The finish coat is then deco- 
rated by spattering it with small stones, or a deco- 
rative effect is created by using a brush or trowel. 
Some skilled plasterers specialize in ornamental 
work, such as moldings and cornices. There are 
two methods of installing molding and ornamental 
trim. In one, the plasterer spreads freshly mixed 
plaster on a table, shapes the plaster by hand, and 
cuts the trim to size after the plaster has hardened. 
The trim is then applied to the wall by pressing it 
into a coat of damp plaster. In the other method, 
cornices or moldings are shaped directly on walls 
or ceilings. 

Plaster-mixing machines are largely replacing 
hand mixing techniques. When working with the 
recently developed lightweight plasters, which 
contain vermiculite (made from a form of mica) 
and perlite (made from a volcanic glass), plas- 
terers are making increasing use of plaster guns 
to spray the plaster on walls. In particular, these 
lightweight plasters have been used for fireproof- 
ing structural steel in large buildings. 

Journeymen (skilled) plasterers are usually as- 
sisted by apprentices who supply them with ma- 
terials, set up and move scaffolding, and provide 


other services needed for performance of the 
journeyman’s work, In many small alities, 
journeymen plasterers also perform the work of 
cement finishers. 
Where Employed 

Most plasterers are employed on new building 


construction. In addition, plasterers do extensive 
building alteration work, particularly where 
special architectural and lighting effects are part 
of the building modernization. There is a rela- 
tively small amount of work for plasterers in the 


repair and maintenance of older buildings. Jobs 
for plasterers are found throughout the :ountry. 
They are distributed in much the same }: ‘tern as 
the Nation’s population (see discussion on geo- 
graphical distribution of building trade- jobs on 


p. 227). 
Training, Other Qualifications, and Advancement 


Most training authorities recommend » >- or 4- 
year apprenticeship as the best way to Journ the 
plastering trade. A substantial proportion of 
plasterers, however, have learned the skill of this 
occupation informally. They have picked up the 
trade by working for several years as helpers or 
laborers, observing or being taught by experienced 
plasterers. 

Apprentice applicants in this trade are gener- 
ally required to be between the ages of 18 and 25. 
Good physical condition and manual dexterity are 
important assets. Many plasterer apprenticeship 
programs are under the supervision of local, joint 
employer-union apprenticeship committees. Gen- 
erally, the apprentice is covered by a written 
apprenticeship agreement and the program is 
registered with a State apprenticeship agency oF 
the U. S. Department of Labor’s Bureau of Ap- 
prenticeship and Training. The programs gen- 
erally consist of 6,000 to 8,000 hours of on-the-job 
training plus related classroom instruction. Dur- 
ing the apprenticeship period, the apprentice 
learns how to use and handle the tools of the trade. 
He learns the properties and appropriate handling 
of the different kinds of materials and mixtures 
used in plastering. He is taught to lay out curved, 
arched, vaulted, and other ornamental work, which 
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may present difficult geometrical problems. The 
apprentice also becomes familiar with the work of 
other trades so that he may determine, for ex- 
aple, whether lathing or other preparatory work 
is satisfactory. Generally, the apprenticeship 
program includes at least 144 hours of instruction 

ich year in such subjects as drafting, blueprint 
roading, and mathematics applicable to layout 
An illustration of a 4-year apprenticeship 
work schedule follows: 


work, 


Type of work Approximate hours 
8 ee ae E 8, 600 


Use of plastering tools and materials; applica- 
tion of scratch coat and brown coat; lining, 
dotting, and brown coat; lining, dotting, and 
screeding. 

Second | yearl2 aoe ee 2, 000 
Application of whitecoat and sand finishing; 
installation of acoustical plaster and stucco. 

Vhird year -cst eens eae eee eee 2, 000 
Texture finishing and installation of acoustical 
tile, cork, and similar materials; use of brown- 
ing and finishing machines. 

Fourth yea toca iss ree 2, 000 
Preparation of molds, templates, and cornices ; 
laying out groins, arches, and coffered ceilings. 


Most plasterers remain journeymen through- 
oul their working life, but some may advance to 
jobs as foremen or estimators. Many plasterers 
are self-employed. Some self-employed plas- 
terers are able to expand their activities to con- 
tracting and hire other journeymen. Adequate 
financial resources and a sound knowledge of busi- 
hess principles and practices, in addition to a 
knowledge of the trade, are basic requirements 
for success as a contractor. 


Employment Outlook 


A continued moderate increase in the employ- 
ment of plasterers is expected during the late 
1950’s and the 1960’s. However, employment in 
this occupation is expected to grow at a slower rate 
than for the skilled building trades generally. 
In addition to job openings that will result from 
expected growth of employment, the need to re- 
place experienced plasterers who die, retire, or 
transfer to other fields of work will provide many 
job openings for new workers. Deaths and re- 
tirements alone will create about 1,200 to 1,500 
job openings annually in the 1956-66 decade. 

Continued growth in employment of these 
workers is expected during the 1956-66 decade as 


a result of the anticipated large increase in con- 
struction activity (see discussion, p. 229), but em- 
ployment of plasterers will increase less rapidly 
than construction activity as a whole. One fac- 
tor is the expected continued trend toward greater 
use of drywall (nonplaster) construction. In 
addition, ornamental plastering is being used 
much less extensively in large office buildings, 
banks, churches, theaters, and hotels. Moreover, 
technological developments affecting the plaster- 
ing operation is resulting in more plastering work 
done per worker. For example, it is expected that 
there will be increased use of machines for spray- 
ing lightweight plaster upon wall and ceiling 
surfaces, thus eliminating much handwork. On 
the other hand, several developments are expected 
to result in greater use of plaster. One of these 
is the increasing use of lightweight plasters in 
fireproofing structural steel. Another is the 
marked style trend toward the greater use of 
curved surfaces and ceilings made of plaster, both 
as a form of architectural treatment and to achieve 
special lighting effects. 


Earnings and Working Conditions 


Hourly pay rates for plasterers rank among 
the highest in the skilled building trades, How- 
ever, their annual earnings are lower than the 
average for the skilled building trades as a group. 
In slack periods, plasterers generally cannot aug- 
ment their earnings by doing maintenance and 
repair work, as much as other building craftsmen. 

The U. S. Department of Labor’s Bureau of 
Labor Statistics’ annual survey of union mini- 
mum hourly wage rates in the building trades 
showed that, as of July 1, 1956, the average union 
hourly rate for plasterers in the 52 large cities 
surveyed was $3.50, compared with $3.22 for all 
journeymen in the building trades. (Wage rates 
for this trade may vary within the same city de- 
pending upon the type of work performed and 
the working conditions.) Among the individual 
cities the minimum union hourly wage rates 
ranged from $2.50 in Charlotte, N. C., to $4 in 
Newark and New York, as shown in the following 
tabulation : 


Atlanta, Ga___ $3. 00 
Baltimore, Md- 3.25 
Birmingham, Ala 2. 92 
Boston, Ma 3. 50 
Buffalo, N. Y. 3. 52 
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Charlotte, N. C. $2. 50 
Chicago, Tl1___--_ 3.55 
Cincinnati, Ohio- u 3. 38 
Cleveland, Ohio___. = 3.58 
Columbus, Ohio- = 3.17 
Dallas, Tex__- > 3.44 
Dayton, Ohio__ om 3.27 
Denver, Colo_------ = 3.30 
Des Moines, Iowa- a 3.10 
Detroit, Mich 3.51 
Brie, 3.25 
Grand Rapids, Mich 3.30 
Houston, Tex_------ 3. 38 
Indianapolis, Ind- 3.35 
Jacksonville, Fla- = 2. 80 
Kansas City, Mo-- = 3. 38 
Knoxville, Tenn. 3. 00 
Little Rock, Ark_- 3.07 
Los Angeles, Calif. 3. 63 
Louisville, Ky-- 8.30 
Memphis, Tenn. 3.00 
Milwaukee, Wis_ 3. 28 
Minneapolis-St. Paul, Minn- 3. 05-3. 15 
Newark, N. J----- 4. 00 
New Haven, Conn. 3.25 
New Orleans, La- 2.81 
New York, N. Y--- 4.00 
Oklahoma City, Okla 3.30 
Omaha, Nebr- 3. 20 
Peoria, Ill_---. 3. 50 
Philadelphia, Pa- 3. 65 
Pittsburgh, Pa-- 3.45 
Portland, Oreg- 3.25 
Providence, R. I- 3. 38 
Richmond, Va 2.92 
Rochester, N. Y- 3.51 
St. Louis, Mo. 3.43 
Salt Lake City, Utah. 3.13 
San Antonio, Tex 3.38 
San Francisco-Oakland, 54-3. 56 
Scranton, Pa__ 3.00 
Seattle, Wash.. 3. 28 
Spokane, Wash____ 3.32 
Springfield, Mass. 3. 28 
Syracuse, N. Y_---. 3.33 
Toledo, Ohio. 3.40 
Washington, D. C__ 3.45 
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A large proportion of plasterers are members of 
unions. They are represented either by the Brick- 
layers, Masons and Plasterers Internationa! Union 
of America or the Operative Plasterers’ sid Ce- 
ment Masons’ International Association of the 
United States and Canada. Union-emplover con- 
tracts covering plasterers usually provide health 
and life insurance and pension benefits, ci! her fi- 
nanced entirely by employers or jointly by workers 
and employers. 

Plastering requires considerable standing. stoop- 
ing, and lifting. Most of the plastering work is 
done indoors. 


Where To Go for More Information 


A young man who wishes to obtain further in- 
formation regarding plastering apprent iveships 
or work opportunities in the trade shoul: apply 
to a plastering contractor in his area; local» of the 
plasterers’ unions (Operative Plasterers’ wid Ce- 
ment Masons’ International Association of the 
United States and Canada, or the Bricklayers, 


Masons and Plasterers International Union of 
America); or a local, joint union-emplo\er ap- 
prenticeship committee, if there is one in his area. 


Tn addition, the local office of the State einploy- 
ment service may be a source of information and a 
contact point for apprenticeship opportunities. 
Additional information may be obtained from: 
Bricklayers, Masons and Plasterers International 


Union of America, 
815 15th St., NW., Washington 5, D. C. 


National Bureau of Lathing and Plastering, 
311 Tower Bldg., 1401 K St., NW., Washington 5, D. C. 


Operative Plasterers’ and Cement Masons’ Interna- 
tional Association of the United States and Canada, 

Second Federal Bldg., 335 Euclid Ave., Cleveland 14, 
Ohio. 


Cement Finishers (Cement Masons) 


(D. O. T. 5—26.100 and .200) 


Nature of Work 


The principal work of cement finishers (also 
known as cement masons or concrete masons) is 
finishing the exposed concrete surfaces of floors, 
walls, streets, and driveways, in order to make 
them strong and durable and, where necessary, 
relatively watertight. On small jobs, the cement 


mason pours or directs the pouring of concrete 
into forms or on carefully prepared bases. He 
then levels and settles the concrete, usually by 
tamping it or by vibrating it with a special ma- 
chine. The surface of the concrete is then worked 
with a straightedge (a long flat board), a wood 
float (a tool shaped like a mortar board), and other 
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Cement mason finishing wall surface using steel trowel. 


liandtools in order to bring it to the desired grade 
(level). The cement finisher also slopes and 
shapes the conerete, and removes all depressions 
and high spots. Final finishing is often delayed 
for several hours until the concrete has hardened 
sutliciently to prevent small stones from working 
their way up to the surface. At this stage, when 
ihe concrete is still workable, the cement mason 
works it with a trowel to bring the conerete to the 
proper consistency and obtain a final finish. The 
final finishing may also be done by means of hand 
grinders or electrically operated grinders. 

On most conerete building projects, finishing 
work generally involves hand operations. On 
highways and other large-scale projects, however, 
cement finishing machines are used extensively, 
but supplementary hand operations are also neces- 
sary, particularly to finish curved surfaces. 

Cement masons also do patching work to correct 
surface defects on concrete structures. Some ce- 
ment masons specialize in laying a mastic base 
over concrete, particularly in buildings where 
sound-insulated or acid-resistant floors are speci- 
fied. The mastic (a fine asphalt mixture) is ap- 
plied hot over the concrete and then smoothed 
with heavy handtools. 

On large jobs, cement finishers work in gangs or 
crews. Helpers assist the cement finishers in per- 
forming all but the final finishing operations and 
laborers do the routine and heavy work. 
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Where Employed 


Most cement masons work in the construction 
industry. They work principally on large build- 
ings although many are employed on highway or 
other nonbuilding construction. Cement masons 
work directly for general contractors who have 
contracts to construct entire projects such as high- 
ways, or large industrial, commercial, and residen- 
tial buildings. They also work for cement con- 
tractors who perform subcontracting or who work 
on such smaller projects as sidewalks, driveways, 
and basement floors. A small number work for 
municipal public works departments, utilities, 
and manufacturing firms which do their own con- 
struction work. Some cement masons are self- 
employed and do small cement jobs, such as side- 
walks, steps, and driveways. 

Cement masons are employed in almost every 
community in the country. Their employment 
distribution is similar to that of the building 
trades generally. (See discussion, p. 227.) 


Training and Other Qualifications 


Completion of a 8-year apprenticeship program 
for cement finishers is recommended by training 
authorities generally as the best. way to learn this 
trade. A substantial proportion of cement masons, 
however, have learned the trade informally. They 
have picked up the trade by working for several 
years as helpers, observing or being taught by ex- 
perienced cement masons, 

Apprenticeship applicants are generally re- 
quired to be between the ages of 18 and 25. Good 
physical condition and manual dexterity are im- 
portant assets. Many apprenticeship programs 
are under the supervision of local, joint employer- 
union apprenticeship committees. Generally the 
apprentice is covered by a written apprenticeship 
agreement and the program is registered with a 
State apprenticeship registration agency or the 
United States Department of Labor’s Bureau of 
Apprenticeship and Training. 

The apprenticeship program usually consists 
of 6,000 hours of on-the-job training plus related 
instruction. During the apprenticeship period 
the apprentice learns how to use and handle the 
tools and materials of the trade. He learns finish- 
ing, layout work, and safety techniques. He also 
receives related instruction in such subjects as 
applied mathematics and related sciences, blue- 
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print reading, architectural drawing, estimating 
materials and costs, and local building regula- 
tions. Although a high school education is not 
required, education above grade school level, pre- 
ferably including mathematics, is needed to under- 
stand the classroom instruction. 


Employment Outlook 


A continued rapid increase in the employment 
of these workers is expected during the late 1950’s 
and the 1960’s. This occupation is expected to 
grow at a faster rate than the building trades as 
a whole. In addition to openings resulting from 
the growth of the trade, replacement needs will 
create a small number of other job opportunities 
for new workers. 

The employment of cement masons has shown 
one of the fastest rates of growth among building 
trades craftsmen in recent years. The number 
of cement masons increased from about 15,000 in 
1940, to 30,000 in 1950, and to about 40,000 in mid- 
1956. The anticipated large expansion of con- 
struction activity is expected to result in continued 
rapid growth in this occupation in the 1956-66 
decade. Moreover, the relatively greater use of 
concrete construction in recent years is likely to 
continue. Recent technological developments, 
such as cement finishing machines, will have some 
adverse effect on employment prospects in the ce- 
ment finishing trade. However, the expected 
increase in the total amount of cement finishing 
work will be sufficiently great to result in a sub- 
stantial employment increase in this relatively 
small building trade. 


Earnings and Working Conditions 


The U. S. Department of Labor’s Bureau of 
Labor Statistics’ annual survey of union minimum 
hourly wage rates in the building trades showed 
that, as of July 1, 1956, the average union hourly 
rate for cement finishers in the 52 large cities 
surveyed was $3.11. Among the individual cities, 
the minimum union hourly wage rates ranged 
from $2.20 in Charlotte, N. C., to $4 in Newark, as 
shown in the following tabulation: 


‘Atlante, Qael eee 2. 75 


Baltimore, Md_-. 2.95 
Birmingham, Ala. 2.78 
Boston, Mass___ 3. 54 
Buffalo, N- Yo- 2 3 Sa eee 3.21 
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Charlotte, N. O_--. 
Chicago, Tl_---__ 
Cincinnati, Ohio_ 
Cleveland, Ohio. 
Columbus, Ohio... 
Dallas, Tex... 
Dayton, Ohio.. 
Denver, Colo.. 
Des Moines, Iowa- 
Detroit, Mich 
Erie, Pa__ 

Grand Rapids, Mich 
Houston, Tex____. 
Indianapolis, Ind_ 
Jacksonville, Fla_ 
Kansas City, Mo__- 
Knoxville, Tenn... 
Little Rock, Ark_ 
Los Angeles, Calif__ 
Louisville, Ky_-- 
Memphis, Tenn 
Milwaukee, Wis__ 
Minneapolis-St. Paul, Minn__ 
Newark, N. J_----- 
New Haven, Conn 
New Orleans, La_ 
New York, N. Y.. 
Oklahoma City, Okla 
Omaha, Nebr... 
Peoria, Il- 
Philadelphia, Pa_ 
Pittsburgh, Pa_ 
Portland, Oreg... 
Providence, R. I- 
Richmond, Va.. 
Rochester, N. Y__ 
St. Louis, Mo. 
Salt Lake City, Utah. 
San Antonio, Tex__ 
San Francisco-Oakland, Calif. 
Scranton, Pa__. = 
Seattle, Wash__ x 
Spokane, Wash. =, 
Springfield, Mass.. 
Syracuse, N. Y.. 
Toledo, Ohio___ 
Washington, D. C. 


Because of the seasonal nature of construction 
work and because of time lost for other reasons, 
the average annual earnings of cement finishers are 
not as high as their hourly rates of pay would 
indicate. Cement masons usually receive premium 
pay for hours worked in excess of the regularly 
scheduled workday or workweek. The need for 
overtime work for these craftsmen often arises 
because once concrete has been poured for a job, 
the work must be completed. 

A large proportion of cement masons are union 
members. They belong to either the Operative 
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Piasterers and Cement Masons’ International 
Association of the U. S. and Canada or the Brick- 
l» vers, Masons and Plasterers International Union 
ol America. Union-employer contracts covering 
cement finishers often provide health insurance 
vid pension benefits, either financed entirely by 
« uployers or jointly by the workers and employers. 

The work of the cement mason is active and 
sirenuous, as it is in the skilled building trades 
generally. It requires stooping, bending, and 
kneeling since most cement finishing is done on 
floors or on ground level. Much of the work is 
done outdoors. 


Where To Go for More Information 


A young man who wishes to obtain further in- 
formation regarding cement finishing apprentice- 
‘ips or work opportunities in the trade should 
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apply to a cement finishing contractor in his area; 
locals of the Operative Plasterers’ and Cement 
Masons’ International Association of the U. S. 
and Canada or the Bricklayers, Masons and Plas- 
terers International Union of America; or a local, 
joint union-employer apprenticeship committee, 
if there is one in his area. In addition, the local 
office of the State employment service may be a 
source of information and a contact point for ap- 
prenticeship opportunities. 
Additional information may be obtained from: 
Associated General Contractors of America, Inc., 
Munsey Bldg., Washington 4, D. C. 


Bricklayers, Masons and Plasterers International 
Union of America, 

815 15th St, NW., Washington 5, D. ©. 

Operative Plasterers’ and Cement Masons’ Interna- 
tional Association of the U. S. and Canada, 

Second Federal Bldg., 885 Euclid Ave., Cleveland 14, 
Ohio. 


Lathers 
(D. O. T. 5-32.761, .762, and .763) 


Nature of Work 


Lathers install the supporting backings on ceil- 
ings or walls on which plaster or other materials 
are applied. These backings are usually metal 
lath (pieces of iron or light iron that often re- 
semble wire netting), or large pieces of perforated 
gypsum board. 

When installing metal lath, for example, the 
lathers first build a light iron framework (fur- 
ring) which is fastened securely to the framing. 
The lath is then attached to the furring by nailing, 
clipping, or tying. After the lath has been in- 
stalled, the lathers cut openings in it for electrical 
outlets and heating and ventilating pipes. This 
method of installation varies somewhat in other 
types of lath work. For example, for plaster 
cornices, the lather builds a framework that ap- 
proximates the desired shape or form of the cor- 
nice, He then attaches metal lath to the frame- 
work. Gypsum lath is nailed on studs or clipped 
to the iron furring. Lathers also install corner 
beads (metal reinforcement used as corner pro- 
tection) and similar supplementary items. When 
stucco is to be applied over wood framework, the 
lather nails coarse mesh wire to the framework 


preparatory to plastering. 


The tools of the trade include measuring rules 
and tapes, drills, hammers, chisels, hack saws, 
shears, wire cutters, bolt cutters, punches, pliers, 
and hatchets. 


Where Employed 


Most lathers work for lathing and plastering 
contractors on new residential, commercial, or in- 
dustrial construction. They also work on modern- 
ization and alteration jobs. Some lathers are also 
employed outside the construction industry; for 
example, they make the lath backing for plaster 
display materials or scenery. Most of the 20,000 
lathers employed in mid-1956 had jobs in the larger 
urban areas. 


Training and Other Qualifications 


Completion of a 2-year apprenticeship program 
for lathers is the minimum training period recom- 
mended by training authorities generally as the 
best way to learn this trade. The majority of ap- 
prenticeship programs last 3 or 4 years. In 
smaller communities lathers may learn the trade 
informally. They pick up the trade by working 
for several years as helpers, observing or being 
taught by experienced lathers. 
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Apprenticeship applicants are generally re- 
quired to be between the ages of 16 and 26, and in 
good physical condition. Aptitude tests are often 
given to applicants to determine their manual 
dexterity as well as the other qualifications re- 
quired for this trade. Many apprenticeship pro- 
grams are under the supervision of local, joint 
employer-union apprenticeship committees. Ap- 
prentices generally must pass examinations which 
are given at the end of each 6-month period. Gen- 
erally the apprentice is covered by a union ap- 
prenticeship agreement and the program is regis- 
tered with a State apprenticeship agency or the 
United States Department of Labor’s Bureau of 
Apprenticeship and Training. 

The apprenticeship program usually consists of 
4,000 hours of on-the-job training plus related in- 
struction. During the apprenticeship period the 
apprentice learns how to use and handle the tools 
and materials of the trade. For example, the ap- 
prentice installs gypsum and composition board, 
wall furring and metal lathing. In addition, the 
apprentice generally receives related instruction 
in such subjects as applied mathematics, geometry, 
reading of blueprints and sketches, welding, esti- 
mating, and safety practices. Although a high 
school education is not required, education above 
grade school level, particularly courses in mathe- 
matics, is needed to understand the classroom in- 
struction. 

Hourly wage rates for lather apprentices gen- 
erally start at 50 percent of the journeyman rate. 
The rate is increased periodically by 5 percent 
every third or fourth month until a rate of 85 
percent is reached in the final quarter of the sec- 
ond year of training. 


Employment Outlook 


A moderate increase in employment in this rela- 
tively small building trade is expected in the late 
1950’s and the 1960’s. The growth of the trade 
will result principally from the anticipated large 
expansion in construction activity. (See discus- 
sion, p. 229.) Moreover, such developments as the 
increased use of acoustical tile for sound instal- 
lation and the trends toward suspended and other 
decorative types of ceilings which require lath 
backing, will create more work for lathers. Simi- 
larly, the increased use of lightweight plasters as 
a fireproofing material for structural steel will 
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mean more work for these craftsmen. These de- 
velopments may largely offset the loss of Jathing 
work resulting from the increasing use of dry 
walls, particularly in residential constri tion 
where these materials are often installed by car- 
penters, 


Earnings and Working Conditions 


The average hourly wage rates for lathes are 
among the highest in the skilled building trades. 
However, because of the seasonal nature of their 
work, their average annual earnings are lower than 
the hourly rates would appear to indicate. 

The United States Department of Labor's 
Bureau of Labor Statistics’ annual survey of union 
minimum hourly wage rates in the building trades 
showed that, as of July 1, 1956, the average union 
hourly rate for lathers in the 52 large cities sur- 
veyed was $3.43, compared with $3.22 for all 
journeymen in the building trades. (Wage rates 
for this trade may vary within the same ciiy de- 


pending upon the type of work performed aiid the 
working conditions.) Among the individua! «ities 
the minimum union hourly wage rates ringed 


from $2.50 in Memphis to $3.84 in San Francisco- 
Oakland, as shown in the following tabuliiion: 
Atlanta, Ga___-. 
Baltimore, Md__ oe 8. 
Birmingham, Ala_ es 2 
Boston, Mass 


Buffalo, N. Y- 3. 45 
Charlotte, N. 2 

Chicago, Ill- 3. 

Cincinnati, Ohio__ 3. 33 
Cleveland, Ohio_ 3. 58 
Columbus, Ohio. 8:1 
Dallas, Tex__- 3. 44 
Dayton, Ohio_ 8.27 
Denver, Colo_--_ 3. 38 
Des Moines, Iowa... 3.10 
Detroit, Mich 5] 8. 85 
Erie, Pa_------. 2s 3. 55 
Grand Rapids, Mich----------------—-- x 3. 10 
Houston, Tex__ y 8.38 
Indianapolis, Ind_ & 3. 23 
Jacksonville, Fla_. a 2.88 
Kansas City, Mo- S 8. 13 
Knoxyille, Tenn. Ak 2.85 
Little Rock, Ark- F 3.07 


Los Angeles, Calif- ae 3.63 


Louisville, Ky_ 3.13 
Memphis, Tenn_-. - 2. 50-3. 00 
Milwaukee, Wis. 8. 21 
Minneapolis-St. Paul, Minn- 3. 05 
Newark, N. J. 3. 60 
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New Haven, Conn_ 80 
New Orleans, La . 83 
New York, N. Y___ » 75 
Oklahoma City, Okla 3.30 
Omaha, Nebr. 3.10 
Peoria, Ill. 8.25 
Philadelphia, Pa 3. 00-3. 53 
Pittsburgh, Pa____ 3.45 
Portland, Oreg___ 8. 

Providence, R. I_ 3, 40 
Richmond, Va__- 2. 88 
Rochester, N. Y 3. 32 
St. Louis, Mo__. 3. 18-3. 43 
Salt Lake City, Utah__ 3.13 
San Antonio, Tex_____ 3.38 
San Francisco—Oakland, Calif_. 44-3. 84 
Seranton, Pa___ R 3. 00 
Seattle, Wash.. = 3.18 
Spokane, Wash... = 3. 08 
Springfield, Mass_ 3.10 
Syracuse, N. Y_ 3. 33 
Toledo, Ohio_ = 38. 40 
Washington, D. = 3. 45 


A large proportion of lathers are members of 
rhe Wood, Wire and Metal Lathers International 
Union. Union-employer contracts covering lath- 
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ers usually provide health, life insurance, pension, 
and other benefits, either financed entirely by 
employers or jointly by the workers and 
employers. 


Where To Go for More Information 


For further information regarding lathers’ 
apprenticeships or work opportunities in the trade 
a young man should apply to a lathing contractor 
in his area, a local of The Wood, Wire and Metal 
Lathers International Union; or a local, joint 
union-employer apprenticeship committee, if there 
isone inhisarea. In addition, the local office of the 
State employment service may be a source of 
information and a contact point for apprenticeship 
opportunities. 

Additional information may be optained from: 

The Wood, Wire and Metal Lathers 


Union, 
7214 New Hampshire Ave., NW., Takoma Park, Md. 


National Bureau of Lathing and Plastering, 
811 Tower Bldg., 1401 K St. NW., Washington 5, D. ©. 


International 


Stonemasons 


(D. O. T. 5-24.210) 


Nature of Work 


Stonemasons build the stone exteriors of struc- 
tures. They work primarily with two types of 
stones—natural cut stone, such as marble, granite, 
ov sandstone; and artificial stone which is made 
to order for industrial buildings. These crafts- 
men use the same skills and techniques whether 
they work with natural cut stone or artificial stone. 

Much of the work of these craftsmen is the set- 
ting of natural cut stone for comparatively expen- 
sive buildings such as offices, hotels, churches, and 
public buildings. In this type of work, the stone- 
mason works from a set of drawings in which each 
stone has been numbered for identification pur- 
poses, except where every piece is identical. A 
helper or derrickman locates the pieces needed and 
brings them to the mason; larger stones are set 
and placed with a hoist. The stonemason sets the 
stone in mortar and moves it into final position 
with a mallet, hammer, or crowbar. He alines 
the stone with a plumb line and finishes the joints 
between the stones with a pointing trowel. He 


may fasten the stone to supports with metal ties or 
anchors. 

Occasionally the stonemason may have to cut 
stone to size. To do this he must determine the 
grain of the stone selected and strike blows along 
a predetermined line with a stonemason’s hammer, 
More valuable stones are cut with an abrasive saw 
to make them fit. 

Stonemasons also do a small amount of stone 
veneer work, in which a thin covering of cut stone 
is applied to the exterior surfaces of a building. 
They also do work on piers, retaining walls, abut- 
ments, flagstone walks, and curbstones. In one 
specialized branch of the trade known as alberene- 
stone setting, stonemasons set acid-resistant soap- 
stone linings for vats, tanks, and floors. 

The principal handtools of the stonemasons are 
heavy hammers, wooden mallets, and chisels. For 
rapid stone cutting, pneumatic tools are used, such 
as pneumatic hammers, pneumatic drills, and 
brushing tools. Special-power tools are used for 
smoothing the surface of large stones, and for 
cutting, an abrasive saw is used on mortar and 
sandstone. 
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Where Employed 


Most stonemasons work on new building con- 
struction, particularly on the more expensive resi- 
dential and commercial buildings. A few work 
for government agencies or business establish- 
ments which do their own construction and alter- 
ation work. Journeymen stonemasons are em- 
ployed mainly in the larger urban areas. In many 
areas where there are no stonemasons, the work is 
performed by bricklayers who are often skilled 
in doing stone masonry work. 


Training and Other Qualifications 


Completion of a 3-year apprenticeship program 
for stonemasons is recommended by training au- 
thorities generally as the best way to learn this 
trade. However, a substantial proportion of stone- 
masons have picked up the trade by working sev- 
eral years as helpers, observing or being taught by 
experienced stonemasons. 

Apprenticeship applicants are generally re- 
quired to be between the ages of 17 and 24; a high 
school education or its equivalent is desirable. 
Good physieal condition is an important asset. 

The apprenticeship program for stonemasons 
generally requires 6,000 hours of on-the-job train- 
ing in the use and handling of the tools, machines, 
and materials of the trade. During the appren- 
ticeship, the trainee learns how to lay out and in- 
stall walls, floors, stairs, and arches; and how to 
work with the various kinds of natural and artifi- 
cial stone. The apprentice training program in 
this occupation is similar in all important respects 
to that of bricklayers. (See p. 246.) 


Employment Outlook 


Little increase in the employment of stonemasons 
is expected during the late 1950’s and the 1960's 
despite the anticipated large expansion in new 
building construction. Replacement needs will 
provide a small number of job opportunities for 
new workers each year in this relatively small 
building trade. 


Earnings and Working Conditions 


Hourly wage rates for stonemasons are among 
the highest in the skilled building trades. Their 
average annual earnings, however, are much less 
than their hourly rates would indicate since these 
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workers lose much work time because of weather 
conditions and the brief duration of jobs. 
The U. S. Department of Labor’s Breau of 


Labor Statistics’ annual survey of unic: mini- 
mum hourly wage rates in the building trades 
showed that, as of July 1, 1956, the averay union 
hourly rate for stonemasons in the 52 larve cities 


surveyed was $3.50, compared with $3.2" {or all 
journeymen in the building trades. (Wave rates 
for this trade may vary within the same «ity de- 
pending upon the type of work performed snd the 
working conditions.) Among the individu! cities 
the minimum union hourly wage rates ranged 
from $3.02 in Philadelphia to $4.05 in New York, 
as shown in the following tabulation : 


Atlanta, Ga_--_ $3. 35 
Baltimore, Md.. 3.45 
Birmingham, Ala 3. 50 
Boston, Mass__ 3. 50 
Buffalo, N. Y $ 3.49 
Charlotte, N. C. = p= 
Chicago, Ill---- 3. 63 
Cincinnati, Ohio- s 3. 60 
Cleveland, Ohio_- a 3. 55 
Columbus, Ohio. - 3 10-8. 50 
Dallas, Tex----- 3 3.70 
Dayton, Ohio__ E 3. 60 
Denver, Colo__ k 3. 63 
Des Moines, Iowa_-- E 3. 65 
Detroit, Mich------- 3. 63 
Brie, Pa----- 3.45 
Grand Rapids, Mich 8.45 
Houston, Tex__--- 3. 69 
Indianapolis, Ind_ 3. 63 
Jacksonville, Fla__ 3.10 
Kansas City, Mo. 3. 38 
Knoxville, Tenn. pet 
Little Rock, Ark__ 3. 40 
Los Angeles, Calif. 3. 80 
Louisville, Ky. 3. 58 
Memphis, Tenn--- 3.75 
Milwaukee, Wis___ 3.40 
Minneapolis-St. Paul, Minn_ 3.43 
Newark, N. J. 4,00 
New Haven, Conn.. 3, 25 
New Orleans, La__ 3.25 
New York, N. Y. 4. 00-4. 05 


Oklahoma City, Okla___ 
Omaha, Nebr.. 
Peoria, Tll__-_ 
Philadelphia, Pa. 
Pittsburgh, Pa__ 
Portland, Oreg. 
Providence, R. I 
Richmond, Va 
Rochester, N. 
St. Louis, Mo. 
Salt Lake City, Utah- 
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san Antonio, Tex. $3. 38 
San Francisco-Oakland, Calif. R 8.75 
Scranton, Pa__ è = 3.38 
seattle, Wash.. 4 3.55 

‘kane, Wash.. ií 3. 55 
`pringfield, Mass. = 3. 28 
‘yracuse, N. Yu. as pales 
Toledo, Ohio- x 8.51 
Washington, D. © 3. 65 


A large proportion of stonemasons are mem- 
bers of the Bricklayers, Masons and Plasterers 
International Union of America. Union-em- 
ployer contracts covering stonemasons usually 
provide health insurance and pension benefits, 
either financed entirely by employers or jointly 
by the workers and employers. 

Most stonemasonry work is done outdoors. The 
work of the stonemason is active and sometimes 
even strenuous, as it involves lifting moderately 
heavy materials, 
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Where To Go for More Information 


A young man who wishes to obtain further in- 
formation regarding apprenticeships for stonema- 
sons or work opportunities in this trade should 
apply to bricklaying contractors in his area, to a 
local of the Bricklayers, Masons and Plasterers 
International Union of America; or to a local, 
joint union-employer apprenticeship -committee, 
if there is one in his locality. In addition, the 
local office of the State employment service serves 
as a source of information and a contact point for 
apprenticeship openings. 

Additional information may be obtained from: 

Associated General Contractors of America, Inc., 
Munsey Bldg., NW., Washington 4, D. C. 


Bricklayers, Masons and Plasterers International 
Union of America, 
815 15th St. NW., Washington 5, D. C. 


Elevator Constructors 


(D. O. T. 5-83.350 through .359) 


Nature of Work 


Elevator constructors (elevator mechanics) as- 
semble and install elevators, escalators, dumb 
waiters, and similar equipment. The work is 
done by small crews (seldom more than six men) 
consisting of journeymen (skilled) mechanics and 
helpers. 

In elevator construction work, the crew first in- 
stalls the guide rails of the car in the elevator 
shaft of the building. Then they install the car 
frame and platform, the counterweight, the ele- 
vator chassis, and the control apparatus. Next, 
the car frame is connected to the counterweight 
with cables, the cab body and roof are installed, 
and the control system is wired. Finally, the en- 
tire assembly including cables, wire, and electri- 
cal control apparatus is carefully adjusted and 
tested. 

Modernization, maintenance, and repair are im- 
portant parts of the work of elevator construc- 
tors. In maintenance and repair work, these 
workers inspect elevator and escalator installa- 
tions periodically and, when necessary, adjust 
cables and parts and lubricate or replace parts. 
Alteration work on elevators is important because 
of the rapid rate of innovations and improvement 
in elevator engineering. This work is similar to 


new installation work because all elevator equip- 
ment except the old rail, car frame, platform, 
and counterweight are generally replaced. 

In order to install and repair electrical, hy- 
draulic, steam, or compressed air elevators, many 
of which are electrically controlled, these workers 
must have a working knowledge of electricity, 
electronics, and hydraulics. They must also be 
able to repair electric motors and control and sig- 
nal systems. Because of the variety of their work, 
they use many different handtools and power- 
tools. 


Where Employed 


Most elevator constructors work mainly for ele- 
vator manufacturers, doing new installation and 
modernization work and elevator servicing. 
Some elevator constructors are employed by 
small, local contractors who specialize in elevator 
maintenance and repair. Others work for gov- 
ernment agencies or business establishments 
which do their own elevator maintenance and 
repair. Elevator constructors are also employed 
as elevator inspectors for municipal or other gov- 
ernmental licensing and regulatory agencies. 
The jobs of the approximately 9,000 to 10,000 
journeymen elevator constructors employed in 
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mid-1956 were concentrated in the highly indus- 
trialized and populated centers of the country. 


Training and Other Qualifications 


r 

Although elevator constructors are among the 
more highly skilled building craftsmen, training 
is comparatively informal and is obtained 
through employment as a helper for a number of 
years. The helper-trainee must be at least 18 
years of age, in good physical condition, and have 
a high school education or its equivalent, prefer- 
ably including courses in mathematics and 
physics. Mechanical aptitude and an interest in 
machines are important assets. 

Generally, at least 2 years of continuous job 
experience, including 6 months’ on-the-job train- 
ing at the factory of a major elevator firm, is 
necessary to acquire a journeyman’s skill. Dur- 
ing this period, the helper must acquire a detailed 
knowledge of the many different kinds of circuits 
used in modern as well as old installations, the 
many different kinds of mechanical arrangements 
that have been used and the proper sequence of 
actions in making adjustments. He must also 
learn how to recognize faulty adjustments and 
when to replace worn parts. The helper-trainee 
is generally required to attend evening classes in 
vocational schools. Among the subjects studied 
are mathematics, physics, electrical and electronic 
theory, and proper safety techniques. 


Employment Outlook 


Continued rapid increase in the rate of em- 
ployment growth for elevator constructors is €x- 
pected during the late 1950’s and the 1960's. 
However, because of the small size of this occu- 
pation there will only be several hundred job 
openings annually for new workers in this trade. 

Increasing numbers of elevator constructors 
will be needed as the result of the anticipated 
large expansion in new industrial, commercial, 
and large residential building. Modernization of 
older elevator and escalator installations will also 
contribute to the growing need for these workers. 
Technological advances in elevator and escalator 
construction will result in more work for these 
craftsmen. The modern high-speed, complex ele- 
vators, with their automatic door openings and 
automatic leveling at floors, require more work 
and higher skill for the installation and adjust- 
ment of electrical and electronic controls. 


OCCUPATIONAL OUTLOOK HANDBOOK 


Earnings and Working Conditions 


Both the hourly wage rates and the annual 
earnings of elevator constructors are among the 
highest in the skilled building trades. These 
craftsmen lose less worktime because of seasonal 
factors than do most other building trades 
workers. 

The wage rates paid to most elevator construc- 
tors are based on an agreement between the In- 
ternational Union of Elevator Constructors and 
the major elevator manufacturers. In mid-1956, 
this agreement provided that the local wage rates 
for elevator mechanics shall be the average of the 
wage rates paid in the area to the five highest of 
the following building trades: Bricklayers, 
plasterers, carpenters, electricians, sheet metal 
workers, plumbers and steamfitters, and iron 
workers. Helpers’ rates are generally 70 percent 
of the journeymen’s rates. 

The U. S. Department of Labor’s Bureau of 
Labor Statistics’ annual survey of union mini- 
mum hourly wage rates in the buildin« trades 
showed that, as of July 1, 1956, the averuve union 
hourly rate for elevator constructors in the 52 
large cities surveyed was $3.36. Amons the in- 
dividual cities, the minimum union how ly wage 
rates ranged from $2.88 in Richmond. Va., to 
$3.83 in Newark and New York, as shown in the 
following tabulation: 


Atlanta, Ga---- _ $8.05 
Baltimore, Md__---------------------------- 3.18 
Birmingham, Ala- 3.10 
Boston, Mass- 3.21 
Buffalo, N. Y--- 3.22 
Charlotte; N. ©----------------------------- ---- 
Chicago, TS-e ea E- 3.51 
Cincinnati, Ohio__ 3.31 
Cleveland, Ohio__ 3,39 
Columbus, Ohio-- 3,28 
Dallas, Tex.. 3.23 
Dayton, Ohio. 3.31 
Denver, Colo- 3.19 
Des Moines, Iowa---- 3.16 
Detroit, Mich_____- 3.50 
Jrie Paces foes 3.19 
Grand Rapids, Mich 3.21 
Houston, Tex__ 3.25 
Indianapolis, Ind____--------------------------- 3. 28 
Jacksonville, Fla______-------.----------------- 2.99 
Kansas City, Mo- 3.28 
Knoxville, Tenn___ 3.00 
A O S EN SE 3.04 
Los Angeles, Calif- 3.47 
Louisville, Ky_-- 3.22 
Memphis, Tenn- 3.05 
Milwaukee, Wis-------------------- a 8 
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Minneapolis-St. Paul, Minn > $38.15 
Newark, N. J.n- 3. 83 
New Haven, Conn- 3. 28 
New Orleans, La- 2.98 
New, York, Ni) Y= 3. 83 
vklahoma City, Okla . 23 
‘maha, Nebr.. 09 
‘eoria, MES 29 
'hiladelphia, Pa- 70 


Pittsburgh, Pa__ 
’ortland, Oreg- 
Providence, R, I- 
Richmond, Va--- 
Rochester, N. Y. 
st. Louis, Mo_--- 
salt Lake City, Utah.. 
in Antonio, Tex- eSa 
Sun Francisco-Oakland, Cal 
“cranton, Pa- 
seattle, Wash. 
Spokane, Wash. 

ringfield, Mass_ 
‘vracuse, N. Y- 

ledo, Ohio-----_- 
Washington, D. C_ 


$2 po po go go po po pogo pot gogogo ço gogogo 


Most elevator constructors belong to the Inter- 
1: Lional Union of Elevator Constructors. Union- 
«ployer contracts covering elevator workers 
uually provide health insurance, either financed 


entirely by employers or jointly by the employers 
and workers. 

Opportunities for establishing an individually 
owned small contracting business in this field are 
very limited. 

Some work operations in elevator construction 
involve manual labor and this is usually done by 
the helpers. Also, much of the work must be 
done in cramped or awkward positions. The work 
is done indoors. 


Where To Go for More Information 


A young man who wishes to obtain further in- 
formation regarding work opportunities as a 
helper in this trade should contact an elevator 
manufacturer, an elevator contractor, or a local 
of the International Union of Elevator Construc- 
tors, if there is one in his locality. In addition, 
the local office of the State employment service 
may be a source of information and a contact 
point for work opportunities in this trade. 

Additional information may be obtained from : 


International Union of Elevator Constructors, 
12 South 12th St., Philadelphia 7, Pa. 


Marble Setters, Tile Setters, and Terrazzo Workers 
(D. O. T. 5-24.310, .410, and .510) 


Nature of Work 


Marble setters, tile setters, and terrazzo workers 
cover interior or exterior walls, floors, or other 
surfaces with marble, tile, or terrazzo. These are 
distinct trades. Workers in each trade work pri- 
marily with the material indicated by their title. 

The tile setter attaches tile (a thin slab of baked 
clay, stone, or other material) on walls, floors, or 
ceilings according to blueprints or other instruc- 
tions. For walls and ceilings, a plaster coat and 
then a layer of cement are applied to the surface 
or other supporting backing, such as plaster 
board or metal lath. The tiles are then tapped 
into place with a trowel or handle. In laying tile 
floors, the tile setter adds cement to the fresh con- 
crete subfloor and then lays the tile. He chips the 
tile with a hammer and chisel or cuts it with a 
blacksmith’s pincers to make it fit into irregular 
areas, into corners, or around pipes. 

Small tiles, such as those laid in bathrooms, are 
available in paper-backed strips and sheets that 
can be fastened to the floor as a unit, using ce- 
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ment, various types of adhesives, or mastic. This 
eliminates the need for the setting of individual 
tiles. The tile setter is usually assisted by a 
helper who mixes mortar, sets up scaffolds, sup- 
plies the setter with materials, fills the joints after 
the tile setting is completed, and cleans the com- 


pleted work. 
Terrazzo workers are skilled craftsmen who 


work with terrazzo which, essentially, is a type of 
ornamental, nonstructural conerete in which mar- 
ble chips are used as the coarsest ingredient. ‘The 
terrazzo is ground and polished after hardening 
to give a smooth surface in which the marble 
chips are exposed against the background of other 
materials. 

A terrazzo worker starts his work by laying a 
base (first course) of fine, fairly dry concrete, 
leveling this accurately and tamping it. He then 
places metal strips wherever there is to be a joint, 
or a change of color between panels and imbeds 
their bottom edges in the first course. If there 
is to be lettering or an ornamental figure, he also 
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imbeds a shop-made mold. Then he mixes the top 
course of concrete, pours it onto the base course, 
and levels it. There is, of course, a separate mix- 
ture for each color, After the concrete has 
hardened for a few days, the floor is ground and 
polished with an electric-powered grinding ma- 
chine until there is a smooth, level surface. 

In these operations, the terrazzo worker is as- 
sisted by helpers in the mixing and placing of the 
base course, but he alone does the leveling and 
placing of the metal strips. Helpers handle sand, 
cement, lime, terrazzo, and all other materials that 
may be used by the marble and terrazzo workers. 
They rub and clean all marble, mosaic, and ter- 
razzo floors and perform other work required in 
helping a terrazzo mechanic. The terrazzo 
worker generally supervises mixing of the top 
course which, along with the grinding, governs 
its final appearance. The grinding is usually 
done by another worker. 

Marble setters install marble, shop-made ter- 
razzo panels and artificial marble, and structural 
glass when it is used in the interior of a building. 
The marble setter does little fabrication work be- 
cause the marble and other materials are cut to 
size and polished before they are delivered to the 
work site. However, he may have to do some 
minor cutting to make the materials fit exactly. 
The marble setter lays out the work carefully, 
applies a special plaster mixture to the backing 
material and sets the marble pieces in place. 
When necessary, he braces them until the setting 
plaster has hardened. Special plaster is poured 
into the joints between the marble pieces and the 
joints are pointed up (slightly indented) with a 
trowel or wooden paddle. Bolt holes may have 
to be drilled if attachments to the marble are nec- 
essary. Usually, each marble setter has a helper 
or general assistant to prepare plaster, help carry 
marble slabs, and clean the surface of the com- 
pleted work. 


Where Employed 


Marble setters, tile setters, and terrazzo workers 
are employed mainly in new building construction 
and generally in the larger urban areas. Signifi- 
cant concentrations of these workers are found 
in Florida, California, and Arizona. 


Training, Other Qualifications, and Advancement 


Completion of a 3-year apprenticeship program 
in each of these distinct trades is recommended by 
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training authorities generally as the best way to 
learn these trades. A substantial proportion of 
tile setters, terrazzo workers, and marble setters, 
however, have learned these trades informally. 
They have picked up the trade by working several 
years as helpers, observing or being taught by 
experienced craftsmen. 

Apprenticeship applicants are generally re- 
quired to be between the ages of 17 and 22; a high 
school education or its equivalent is desirable. 
Good physical condition and manual dexterity are 
important aspects. Applicants should have an 
eye for quickly determining proper alinements of 
tile, terrazzo, and marble, and a discerning color 
sense. 

Many apprenticeship programs are under the 
supervision of local, joint employer-union appren- 
ticeship committees. Generally, the apprentice is 
covered by a written apprenticeship agreement 
and the program is registered with a State ap- 
prenticeship agency or the U. S. Department of 
Labor’s Bureau of Apprenticeship and Training. 
The apprenticeship programs in each of these 
trades generally consist of 6,000 hours of on-tlie- 
job training, plus related instruction. During the 
apprenticeship, the apprentice learns how to use 
and handle tools and materials of the trades. He 
also receives related classroom instruction in blue- 
print reading, layout work, basic mathematics, 
and the making of measurement sketches. An il- 
lustration of a 3-year apprenticeship work sched- 
ule for terrazzo and mosaic workers follow: 


Type of work Approximate hours 


Dba oo a ge ea 6, 000 
Use, care, and maintenance of tools__________ 300 
Handling, placing, and selecting materials ac- 

cording to design of job__-----____________ 500 
Mixing, placing, tamping, and leveling ter- 

razzo material____ 500 
Mixing, placing, tamping, and leveling of con- 

crete for base sues e sein eee sete eS 100 
Operating finishing machine - 500 
Selecting, setting, and leveling metal divi ing 

strips --_. 1, 100 


Preparing wood floor to receive terrazzo floor. 200 
Placing, screeding, and tamping terrazzo mix- 700 


Plastering -invmaterialo see 600 

Rough screeding and rounding of bases and 
cove; leveling; and alining____._.___._______ 700 

Finishing base and cove; hand and machine 
rubbing __ 800 


THE BUILDING TRADES 


Hourly wage rates for apprentices in each of 
these trades start at about 50 or 60 percent of the 
journeyman rate and increase periodically until 
95 percent of the journeyman rate is reached 
during the last period of apprenticeship training. 

Skilled and experienced tile, terrazzo, or marble 
setters may become foremen. Others are able to 
start their own small contracting businesses. 


Employment Outlook 


There will be a small increase in employment in 
these trades during the late 1950’s and the 1960's, 
primarily because of the anticipated large growth 
in new building construction (see discussion, 
p. 229). 

Job openings for terrazzo workers are ex- 
pected to increase faster than for marble setters 
and tile setters. The use of terrazzo, particularly 
for floors, has expanded in the postwar period, 
replacing tile and marble to some extent. There 
has been a shortage of highly skilled terrazzo 
workers in the postwar period and, as a result, 
some of these craftsmen have been recruited from 
abroad. The anticipated growth in employment 
of tile setters will be limited by the increased use 
of competing materials, such as asphalt floor tile, 
structural glass, plastic tile, and plastic-coated 
wallboard. 

Little change in the employment of marble 
setters is expected. Despite the relatively higher 
costs of marble compared with competitive ma- 
terials and the gradual depletion of the supply of 
quality marble, the excellent qualities of marble 
as a building material will insure its use and 
provide work for marble setters. 


Earnings and Working Conditions 


The U. S. Department of Labor’s Bureau of 
Statistics’ annual survey of union minimum 
hourly wage rates in the building trades showed 
that, as of July 1, 1956, the average union hourly 
rate for marble setters and terrazzo workers in 
the 52 large cities surveyed was $3.28, and $3.22 
for tile setters. (Wage rates for these trades 
may vary within the same city, depending upon 
the type of work performed and the working 
conditions.) Among the individual cities, the 
minimum union hourly wage rates ranged from 
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$2.65 for marble setters, terrazzo workers, and 
tile setters in San Antonio to $3.50 for tile setters 
in Peoria, Ill., $3.60 for marble setters in Cincin- 
nati, and $3.70 for terrazzo workers in Newark 
and New York, as shown in the following 


tabulation: 


Mosaic 
7 and ter- 
Marble razzo 


setters workers Tile setters 


Atlanta, Ga__. - $3.35 $3.35 $3. 35 
Baltimore, Md- - 3.25 3.08 3. 08 
Birmingham, Ala_ SS E A R K} 3. 10 
Boston, Mass- - 3.25 3.25 3. 25 
BUNMON IEA O Cy 8.24 3.17 3. 17 
Charlotte, N. Ee ORTEZ; 75: 2.75 
Chicago, Il___- - 3,50 3.45 3.28-3.45 
Cincinnati, Ohio. 3.60 3.33 3. 33 
Cleveland, Ohio__---_______ 3.30 3.30 3, 40 
Columbus, Ohio ee SE ee ieee} 2. 93 
Dallas, Tex__- - 3.00 3.00 3. 00 
Dayton, Ohi E EENAA EES 3. 33 
Denver, Colo--------.-.-.- 3.20 3.20 3. 20 
Des Moines, low - 38.00 3.00 3. 00 
Detroit, Mich_ - 368 3.35 3. 35 
Erie, Pa 3.15 3.15 3. 15 
Grand Rapids, Mich________ 3.45 3.00 3. 00 
Houston, Tex---- Seer. AD) D] 3.15 
Indianapolis, Ind =~ 3.38 3,37 3. 38 
Jacksonville, Fla-----______ 2.80 2.80 2, 80 
Kansas City, Mo----- PANY 3.30 3.43 3.43 
Knoxville, Tenn- 3.35 3.35 3. 35 
Little Rock, Ark 2.95 2.95 2. 95 
Los Angeles, Calif--_-.____- 3.10 3.32 3. 26 
Louisville, Ky_-- 3.00 3.00 3. 00 
Memphis, Ten: 3.05 3.05 3. 05 
Milwaukee, Wis- 3.26 3.31 3. 15 
Minneapolis-St. Paul, Minn- 3.05 3.00 2. 95 
NONNE N Wee ame sans WIS) by 3. 70 3, 35 
New Haven, Conn =) 88/25) 93,125 3. 25 
New Orleans, La. - - 325° 2.80 2, 80 
New York, N. Y----- = 8.50 - 3:70 3. 35 
Oklahoma City, Okla__ 3.08 3.08 3. 08 
Omaha, Nebr----- 3.00 3.00 3. 00 
Peoria, Ill------ 3.50 3.50 3. 50 
Philadelphia, Pa___ 3.50 3. 56 3. 38 
Pittsburgh, Pa__-_-- 3.20 3.40 3. 25 
Portland, Oreg- - 2.70 2,90 3.15 
Providence, R. I- 3.03 3.03 3. 03 
Richmond, Va- --- 3.00 2.90 2. 90 
Rochester, N. Y_-- 3.39 3.39 3. 39 
St. Louis, Mo----- 3.25 3.50 3. 00 
Salt Lake City, Utah 2.75 2.75 2.75 
San Antonio, Tex__ 2.65 2.65 2. 65 
San Francisco-Oakland, Calif. 3.34 2.98 3. 23 
Scranton, Pa__ 3.05 3.05 3. 05 
Seattle, Wash_ - 835 3.00 3. 23 
Spokane, Wash.. - 3.38 3.27 3. 27 
Springfield, Mass. 3.28 3.28 3. 28 
Syracuse, N. Y. 3.10 3.10 3. 10 
Toledo, Ohio___ - 3.51 3.33 3. 33 
Washington, D. C__________ 3.55 3.38 3. 38 
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A large proportion of the workers in each of 
these trades are members of one of the following 
unions—Bricklayers, Masons and Plasterers In- 
ternational Union of America; International 
Association of Marble, Slate and Stone Polishers, 
Rubbers and Sawyers, Tile and Marble Setters 
Helpers & Terrazzo Helpers; and Operative Plas- 
terers’ and Cement Masons’ International Asso- 
ciation of the United States and Canada. Union- 
employer contracts covering these workers usually 
provide insurance and pension benefits, either 
financed entirely by the employers or jointly by 
the workers and employers. 


Where To Go for More Information 


To obtain further information regarding ap- 
prenticeships or work opportunities in these 
trades, a young man should apply to tile, terrazzo, 
and marble setting contractors in his area or to 
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locals of the unions mentioned above. I» addi- 
tion, the local office of the State employme: serv- 
ice may be a source of information and a « ontact 


point for apprenticeship opportunities. 
Additional information may be obtained "rom: 


Bricklayers, Masons and Plasterers Inter:\tional 
Union of America, 

815 15th St. NW., Washington 5, D. C. 

International Association of Marble, Slate ai Stone 
Polishers, Rubbers and Sawyers, Tile and Marble 
Setters Helpers & Terrazzo Helpers, 

815 15th St. NW., Washington 5, D. C. 

Operative Plasterers’ and Cement Masons’ |i!crna- 
tional Association of the United States and C: nada, 

Second Federal Building, 335 Euclid Ave., ‘‘leve- 
land 14, Ohio 

National Terrazzo and Mosaic Association, In 

711 14th St. NW., Washington 5, D. C. 

Tile Contractors’ Association of America, 

1420 New York Ave. NW., Washington 5, D. ©. 


Glaziers 


(D. O. T. 5-77.010) 


Nature of Work 


Glaziers cut, fit, and install plate glass (for store 
windows), ordinary window glass, mirrors, and 
special items such as preassembled stained glass 
or leaded glass panels. In making a glass in- 
stallation, the glass is first cut to size. The glazier 
puts a bed of putty into the wood or metal sash 
and presses the glass into place. He fastens the 
glass with wire clips or triangular metal points 
and then places and smooths another strip of 
putty on the outside edges of the glass to keep out 
moisture. 

When installing structural glass which is used to 
decorate building fronts, walls, ceilings, and par- 
titions, the glazier (and sometimes the marble 
setter, see discussion, p. 274) applies mastic cement 
to the supporting backing and the glass is pressed 
into it. The glass may have to be trimmed with 
a glass cutter if it is not precut to specifications. 
Glaziers (as well as bricklayers, see p. 247) install 
glass blocks for building exteriors, interior par- 
titions, and walls. 

In addition to such handtools as glass cutters 
and putty knives, glaziers use power cutting tools 
and grinders. 


Where Employed 


In mid-1956, only a few thousand glaziers were 
employed by glazing contractors on new construc- 
tion, alterations and modernizations, and replace- 
ment of broken glass, particularly store windows. 
Others were employed by government agencies 
or business establishments which do their own 
construction work. 

A large number of glaziers work outside the 
construction industry. Many are employed in 
factories where they install glass in sash, doors, 
mirrors, and partitions. Other workers, using 
skills similar to those used by glaziers, install glass 
or mirrors in furniture and boats, or replace glass 
in automobiles, 

Most glaziers are employed in large urban 
areas. In small communities, the work of the 
glazier is done by persons who also do painting 
or paperhanging. 


Training and Other Qualifications 


Completion of a 3-year apprenticeship program 
for glaziers is recommended by training authori- 
ties generally as the best way to learn this trade. 
A substantial proportion of glaziers, however, 
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have learned the trade informally. They have 
picked up the trade by working for several years 
and observing or being taught by experienced 
zlaziers. In smaller communities, many journey- 
uen painters and paperhangers have learned to do 
sJazier work as part of the apprenticeship train- 
‘ng for their trade. 

Apprenticeship applicants are generally re- 
mired to be at least 18 years of age; a high school 
«tucation or its equivalent is desirable. Many 
ulazier apprenticeship programs are under the 
supervision of local, joint employer-union ap- 
prenticeship committees. Generally, the appren- 
‘ice is covered by a written apprenticeship agree- 
ment, and the program is registered with a State 
\pprenticeship agency or the U. S. Department of 
lLabor’s Bureau of Apprenticeship and Training. 
(he apprenticeship program usually consists of 
1000 hours of on-the-job training, plus a minimum 
of 144 hours a year of related instruction. Dur- 
ng the apprenticeship, the apprentice learns how 

» use and handle the tools, machines, and mate- 

nls of the trade. The program includes on-the- 
ob experience in the installation of wood and 

etal sashes, store fronts, structural glass, and 
vivvors. An illustration of a 3-year apprentice- 

‘ip work program for glaziers in construction 
sork follows: 


‘Cools, equipment, shop training, scaffold, safety measures 
and first aid, also reading of specifications and field 
blueprint reading. 

Glazing wood and metal sash, doors, partitions, and all 
other types of openings, 

Setting all types of store front installations, 

Setting all types of structural glass both interior and 
exterior, 

Setting all types of plate glass, prism glass, beveled glass, 
automobile glass, protective glass, window glass, mirrors 
of all types, wire glass, ribbed glass, ground glass, col- 
ored glass, figured glass, vitrolite, carrara glass, and 
all other types of opaque glass, glass chalk boards, 
tempered glass, Thermopane, window and all other simi- 
lar types of insulated glass, all plastics, or other similar 
materials when used in place of glass, to be set or 
glazed with putty, molding, rubber and all types of 
masties in wood, iron, aluminum, or sheet metal sash, 
skylights, doors, frames, stone, wall cases, showcases, 
bookcases, sideboards, partitions and fixtures, either 
temporary or permanent, on or for any building in the 
course of construction or repair or replacement. 

Setting shower doors and tub enclosures. 

Setting architectural glass, monitors, and T. and L, sash. 

Setting all types of multiple glazed units. 

Setting all types of automatic doors, hinges, and prefabri- 
cated units. 


Handling and use of all products associated with the glass 
industry. 

Replacement of any and all the above named materials. 

All types of miscellaneous glazing. 

Hourly wage rates of glazier apprentices start 
at about 50 percent of the journeyman rate and 
increase periodically until the journeyman rate 
is reached at the completion of training. If ap- 
prenticeship applicants have had experience di- 
rectly related to the trade, they may be granted 
advanced apprenticeship standing. 


Employment Outlook 


There will be several hundred opportunities 
each year for new workers to enter this relatively 
small field of work during the late 1950's and 
the 1960’s. The anticipated large expansion of 
construction activity in the 1956-66 decade (see 
discussion, p. 229) and the trend toward an in- 
creasing use of glass in buildings are expected to 
result in more glazing work. Replacement work 
and modernization work, frequently involving 
large glass installations, will continue to provide 
additional job opportunities for glaziers. 


Earnings and Working Conditions 


The U. S. Department of Labor’s Bureau of 
Labor Statistics’ annual survey of union min- 
imum hourly wage rates in the building trades 
showed that, as of July 1, 1956, the average union 
hourly rate for glaziers in the 52 large cities 
surveyed was $2.93. (Wage rates for this trade 
may vary within the same city depending upon 
the type of work performed and the working con- 
ditions.) Among the individual cities, the min- 
imum union hourly wage rates ranged from $1.75 
in Charlotte, N. C., to $3.75 in New York, as 
shown in the following tabulation: 


Atlanta, Ga--- 
Baltimore, Md. Ae 
Birmingham, Ala 
Boston, Mass. 
Buffalo, N. Y- 
Charlotte, N. C- PE 
Chicago, Ill- 
Cincinnati, Ohi 
Cleveland, Ohio__ 
Columbus, Ohio. 
Dallas, Tex_- 
Dayton, Ohio_ 
Denver, Colo_ 
Des Moines, Iowa- 
DIO Maen ES Soo: - See ee ee . 98 


2. 
2. 63 
2. 
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Brie Pass ss ae ee eee $2. 50 
Grand Rapids, Mich F 2.67 
Houston, Tex 2.78 
Indianapolis, Ind___ 3.17 
Jacksonville, Fla___ 2.38 
Kansas City, Mo- 3. 00 
Knoxville, Tenn- 2.20 
Little Rock, Ark_ 2.31 
Los Angeles, Calif. 2. 89 
Louisville, Ky-----~ 2.70 
Memphis, Tenn__ 2. 35 
Milwaukee, Wis.. 2.77 
Minneapolis-St. Paul, Minn 2. 56 


Newark, N. J---- 
New Haven, Conn- 
New Orleans, La.. 
New York, N. Y_- 
Oklahoma City, Okla. 
Omaha, Nebr. 
Peoria, Ill.. 
Philadelphia, P 
Pittsburgh, Pa--- 
Portland, Oreg_— 
Providence, R. I- 
Richmond, Va 
Rochester, N. 
St. Louis, Mo__ 
Salt Lake City, Utah_ 
San Antonio, Tex_-___ 
San Francisco-Oakland, Calif. 
Scranton, Pa__ 
Seattle, Wash.. 
Spokane, Wash... 
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Springtield) Masses Seas $2. 90 
Syracuse, N. Y. 2. 68 
Toledo, Ohio__ > 2. 85 
Washington, D. C. = 8. 00 


A large proportion of glaziers employed in con- 
struction work are members of the Brotherhood 
of Painters, Decorators and Paperhangers of — 
America. Union-employer contracts covering — 
glaziers usually provide health insurance and pen- 
sion benefits, either financed entirely by the em- 
ployers or jointly by the employers and workers, 


Where To Go for More Information 


A young man who wishes to obtain further in- 
formation regarding glazier apprenticeships or 
work opportunities in this trade should contact a 
glazing contractor or general contractor in his 
area, a local of the Brotherhood of Painters, Deco- 
rators and Paperhangers of America, or a local, 
joint union-employer apprenticeship committee, 
if there is one in his locality. In addition, the 
local office of the State employment service may 
be a source of information and a contact point for 
apprenticeship opportunities. 

Further information may be obtained from: 

Brotherhood of Painters, Decorators and Paperhang- 
ers of America, 
217-219 North 6th St., Lafayette, Ind. 


Asbestos and Insulating Workers 
(D. O. T. 5-33.110 and .210) 


Nature of Work 


The principal work of asbestos and insulating 
workers is to install insulating materials. These 
prepared materials serve a number of functions: 
for example, to prevent the absorption of heat, as 
in refrigeration installations, and to retain heat 
and thus save fuel as in the insulation of boilers, 
pipes, and furnaces. 

The asbestos worker covers the pipes in which 
hot or cold liquids are carried by pasting, wiring, 
or taping them with sections of prepared insulat- 
ing materials, such as cork, felt, or corrugated 
paper with an inner lining of asbestos paper. Spun 
glass is used to cover pipes which carry very hot 
or cold liquids. Boilers, tanks, and kettles are 
covered with prepared insulating material in sheet 
form. This flat stock is skillfully cut so that it 
can be wired onto the surfaces to be insulated. 
Sometimes vessels may be insulated with a paste 


of asbestos mixed with other materials which is 
then covered with a cloth wrapping. Another im- 
portant type of work done by these workers is to 
nail, paste, or wire insulating linings to walls, ceil- 
ings, floors, and pipes of cold storage units. These 
workers also install sound-absorbing materials in 
rooms where particular acoustical effects are de- 
sired. In doing this work, they often use power- 
driven machines that blow adhesive sound-absorb- 
ing asbestos material on the surfaces to be in- 
sulated. 


Where Employed 


Most asbestos workers are employed by asbestos 
contractors in new industrial and commercial con- 
struction. A substantial number are also employed 
in alteration and maintenance work. Some types 
of chemical plants and other industrial establish- 
ments, which have extensive steam installations 
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for power and heating, employ asbestos workers 
for alterations and maintenance of their insulated 
pipe work. Similarly, some large establishments 
which have cold storage facilities employ asbestos 
workers for maintenance work. Asbestos workers 
are found in almost every part of the country, with 
large concentrations in the more highly populated 
and industrialized centers. In home construction, 
carpenters or other building trades workers, rather 
than asbestos workers, often install insulation ma- 
terials. 


Training and Other Qualifications 


Most asbestos workers learn their trade through 
a 4-year “improvership” program that is similar in 
many respects to apprenticeship programs found 
in other building trades. The improvership pro- 
gram consists of a specified period of on-the-job 
training in which the new worker learns how to 
handle the tools of the trade and to work with the 
various kinds of insulating materials. 

Applicants for improvership programs are gen- 
erally required to be between the ages of 18 and 30 
and in good physical condition. Hourly wage 
rates under the improvership programs start at 
about 50 percent of the journeyman’s rate, and if 
the trainee’s work progresses satisfactorily, in- 
crease by about 10 percent each year until 80 per- 
cent of the journeyman rate is reached during the 
final stage of the program. At the end of the 
4-year improvership program, trainees are re- 
quired to pass an examination which demonstrates 
their knowledge of the trade. 


Employment Outlook 


Employment in this relatively small building 
trade is expected to increase rapidly during the 
late 1950's and the 1960’s as a result of the antici- 
pated sharp rise in the volume of construction of 
commercial and industrial buildings. (See dis- 
cussion, p. 229.) Moreover, the increasing use of 
industrial pipe, required for numerous manu- 
facturing processes, such as those found in the 
petroleum and chemical industries and in indus- 
tries where refrigeration and air-conditioning 
installations are used, will require increasing 
numbers of asbestos workers for installation and 
maintenance work. In addition to job openings 
resulting from the growth of the trade, other job 
opportunities will be created by the need to replace 
workers who die, retire, or transfer to other fields 


279 


of work. Deaths and retirements alone will create 
about 400 to 500 job openings annually. This is 
a relatively small field of work and there will be 
no more than about 1,000 to 2,000 job openings 
for new workers to enter this field annually in the 
1956-66 decade. 


Earnings and Working Conditions 


The U. S. Department of Labor’s Bureau of 
Labor Statistics’ annual survey of union minimum 
hourly wage rates in the building trades showed 
that, as of July 1, 1956, the average union hourly 
rate for asbestos and insulating workers in the 52 
large cities surveyed was $3.29. (Wage rates for 
this trade may vary within the same city depend- 
ing upon the work performed and the working 
conditions.) Among the individual cities, the 
minimum union hourly wage rates ranged from 
$2.25 in Philadelphia to $3.85 in New York, as 
shown in the following tabulation: 


canta Gas ee ee $3. 00 
Baltimore, Md__. 8, 28 
Birmingham, Ala 3,15 
Boston, Mass___. 8.17 
Buffalo, N. Y... 15 


8 


Charlotte, N. C_ 
Chicago, Ill... 
Cincinnati, Ohio. 
Cleveland, Ohio. 
Columbus, Ohio.. 
Dallas, Tex... 
Dayton, Ohio. 
Denver, Colo.. 
Des Moines, Iowa. 
Detroit, Mich.. 


go po ço ço gogon 
an 


Erie, Pa erated 
Grand Rapids, Mich- 3. 38 
Houston, Tex___- 3. 28 
Indianapolis, Ind__ 3. 30 
Jacksonville, Fla... 3. 05 
Kansas City, Mo. 8. 20 


Knoxville, Tenn____ 
Little Rock, Ark... 
Los Angeles, Calif. 
Louisville, Ky. 
Memphis, Tenn__ 
Milwaukee, Wis... 
Minneapolis-St. Paul, Minn_. 
Newark, N. J. 
New Haven, Conn_ 
New Orleans, La... 
New York, N. Y---- 
Oklahoma City, Okla 
Omaha, Nebr. 
Peoria, Ill 
Philadelphia, P; 
Pittsburgh, Pa_____ 
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Portland, Oreg_-. $38.25 
Providence, R. I 3.15 
Richmond, Va 2.93 
Rochester, N. Y.. 3. 20 
St. Louis, Mo. 3.45 
Salt Lake City, Utah. 3. 00 
San Antonio, Tex___ 3.12 
San Francisco-Oakland, Calif- 3.18 
Scranton, Pa_ 3.10 
Seattle, Wash.. 3. 25 
Spokane, Wash___. 3. 20 
Springfield, Mass- 3. 08 
Syracuse, N. Y_-_- 3.18 
Toledo, Ohio__---- 3. 33 
Washington, D. C_ 3.40 


A large proportion of the workers in this trade 
are members of the International Association of 
Heat and Frost Insulators and Asbestos Workers. 
Union-employer contracts covering asbestos work- 
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ers usually provide health insurance ano pension 
benefits, generally financed entirely by e1:;:loyers, 


Where To Go for More Information 


A young man who wishes to obtain fu:'her in- 
formation regarding asbestos workers’ ji prover- 
ship programs or work opportunities in (|: trade 
should apply to an asbestos contractor in ‘\is area 
or to a local of the International Associ: iion of 


Heat and Frost Insulators and Asbestos \\ orkers, 
Additional information may be obtaine:| from: 


International Association of Heat and Frosi |nsulat- 
ors and Asbestos Workers, 

1300 Connecticut Ave. NW., Washington 6, D. O. 

Mechanical Contractors of America, 


30 Rockefeller Plaza, Suite 1848, New York |), N. Y. 


Construction Laborers and Hod Carriers 
(D. O. T. 9-32.01) 


Nature of Work 


Laborers on building construction and other 
types of construction (such as highways, sewers, 
water projects, and engineering construction) do 
work which requires no formal training. Con- 
struction laborers are commonly classified as un- 
skilled workers, but this term can be misleading. 
Their work covers a wide range of requirements; 
in many of the operations, experience is valuable 
and in some of them skill is necessary. Some types 
of construction laborer and hod carrier jobs 
often require experience as well as a broad knowl- 
edge of construction methods, materials, and oper- 
ations. One type of such work which illustrates 
the proficiency gained by experience is hand exca- 
vating for footings, concrete supports, small 
trenches, and other places where machines cannot 
be used or are not economical. Anybody can dig a 
hole for a footing, but without experience a person 
will have considerable difficulty in digging it to the 
proper dimensions and in getting a firm and level 
base. 

Rock drilling is another type of work in which 
“know-how” is important. In order to set the 
blasting charge properly, the laborer must have a 
knowledge of the different rock strata and con- 
siderable experience in handling dangerous explo- 
sives. 

In the construction of tunnels and caisson foun- 
dations, construction laborers must have specific 


on-the-job experience. They do all the wo back 
of the air lock, including operations whic! ould 
be done by journeymen if the job were | vated 
elsewhere. 

Among the principal types of work done |) con- 
struction laborers are shoveling and gra! ig of 
earth and carrying materials to the location here 
they are needed, by hand or by wheell:rrow. 
Laborers may also move the smaller units o! ma- 
chinery and equipment. They often set bracings 
and supports in place at the sides of excavations 
to prevent the collapse of trenches. Where con- 
crete is mixed at the job, they fill the mixer with 
ingredients and, if already mixed, even help pour 
the concrete, spread it, and spade it, to prevent air 
pockets. They do the general cleaning up of rub- 
ble at successive stages in construction. In altera- 
tion and modernization work, they tear out the old 
work. In concrete highway paving, laborers han- 
dle and place the forms for the concrete, set up and 
move the hose to supply the concrete mixer with 
water, and cover new pavement to prevent ex- 
cessive drying during the “curing” period. La- 
borers usually form a much larger part of the crew 
in nonbuilding than in building construction. 

Bricklayers’ helpers and plasterers’ tenders, 
both commonly known as hod carriers, serve jour- 
neymen in their respective trades, supplying them 
with materials, setting up and moving portable 
scaffolding, and providing the other services 
needed by these journeymen. The duties of hod 
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carriers require familiarity with the work of the 
ourneymen, some knowledge of the materials 

sed, and some degree of judgment. It is cus- 
mary practice in the building trades for hod 
riers to be transferred, along with the journey- 
en helpers, from one construction project to 
vother. 


‘here Employed 


Laborers and hod carriers are employed pri- 

ivily by all types of construction contractors on 
‘most every kind of building, road, and engineer- 
nig project. A large number of these workers are 
so employed by State and municipal public 
orks and highway departments and by public 
tility companies in road repairing, maintenance- 
{way work, and excavating. 

Phe more than 700,000 construction laborers 
‘| hod carriers at work in mid-1956 were em- 
syed in every section of the country. The 
ployment of these workers is distributed geo- 
\phically in much the same way as building 

les employment generally (see p. 227). 


‘ining and Other Qualifications 


Xo formal training is required to obtain a job 
ao a construction laborer. Generally, to be em- 
p'oyed as a construction laborer, a young man 
must be at least 16 years of age and in good phys- 
ics! condition. A laborer’s first job is usually on 
the simplest type of work, but as he gains ex- 
perience he does more difficult work. Although 
laborers work with skilled building craftsmen, 
they rarely have a chance to work with the jour- 
neyman’s tools or equipment and, therefore, gen- 
erally have no real opportunity to pick up the 
skills of a building trade. 


Employment Outlook 


Continued increase in employment for con- 
struction laborers is expected during the late 
1950's and the 1960’s as a result of the anticipated 
growth in the volume of construction activity. 
(See discussion, p. 227.) However, increased 
mechanization and improved methods of materials 
handling will limit the rate of growth in the em- 
ployment of these workers. For example, the 
employment of laborers is being affected by the 
increasing use and the development of new types 
of more efficient grading machinery and mechani- 
cal lifting devices and by the wider use of easily 
assembled metal scaffolding. 
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A more rapid increase in employment of labor- 
ers is expected in highway construction than in 
building construction, largely as a result of the 
multibillion dollar Federal highway program. 


Earnings and Working Conditions 


The average hourly wage rates for construction 
laborers and bricklayers’ tenders are generally 
higher than those for unskilled or semiskilled 
production workers in manufacturing. However, 
because of the seasonal nature of much of construc- 
tion work and because of worktime lost for other 
reasons, the average annual earnings of laborers 
and bricklayers’ tenders are not as high as their 
hourly rates of pay would indicate. 

The U. S. Department of Labor’s Bureau of 
Labor Statistics’ annual survey of union minimum 
hourly wage rates in the building trades showed 
that, as of July 1, 1956, the average union hourly 
rate for building laborers in the 52 large cities 
surveyed was $2.20, and $2.48 for bricklayers’ 
tenders. (Wage rates for laborers and bricklay- 
ers’ tenders may vary within the same city de- 
pending upon the type of work performed and 
the working conditions.) Among the individual 
cities, the minimum union hourly wage rates 
ranged from $1.15 for building laborers and $1.25 
for bricklayers’ tenders in Jacksonville to $3 for 
building laborers in Newark and $3 for brick- 
layers’ tenders in Newark and New York, as shown 
in the following tabulation : 


Bricklayers’ Building 

tenders laborers 

Atlanta, Ga. $1. 45-1. 57 $1. 45 
Baltimore, Md. aes 1. 95 1. 80 
Birmingham, Ala. ---  1..50-1. 60 1. 50 
Boston, Mass- - es 2. 30 2. 30 
Buffalo, N. Y- sae 2, 49 2. 49 
Charlotte, N. C --- 1.28-1.38 1. 28 
Chicago, Ill- he 2. 58 2. 58 
Cincinnati, Ohio. aig 2. 55 2, 35 
Cleveland, Ohio ben 2. 83 2. 83 
Columbus, Ohio wae 2. 30 2. 10 
Dallas, Tex--- see 1.70 1. 55 
Dayton, Ohio- ees 2. 53 2. 26 
Denver, Colo- - Ls 2. 43 2. 00 
Des Moines, Iowa- ----------- 2. 25-2. 35 2. 25 
Detroit, Mich__ 2. 55-2. 63 2. 45 
Erie, Pa.--- -- 2. 35-2. 45 2. 25 
Grand Rapids, Mich --  2.10-2.20 2. 10 
Houston Foxi- ziii 1. 93 1.75 
Indianapolis, Ind------------- 2.37 2. 20-2. 35 
Jacksonville, Fla- ~- 1.25-1.30 1.15 
Kansas City, Mo- = 2. 35 2.16 
Knoxville, Tenn-------------- eae 1. 63 
Little Rock, Ark- ------------ 1. 50 1. 25 
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BUELL gulag The work of construction laborers and hod car- 
Los Angeles, Calif $2. 63 $2. 30 riers is generally physically strenuous and re- 
Louisville, Ky____ 2. 38 2.00 quires bending, stooping, and heavy lifting. Much 
Memphis, Tenn __ y zn 3 S of the work is performed outdoors. Many labor- 
2. 25-2. 38 295, TS and hod carriers are members of the lnter- 
3.00 3,00 national Hod Carriers’, Building and Common 
New Haven, Conn------------ 2. 35 2. 35 Laborers’ Union of America. 
New Orleans, La. 1, 63-1. 73 1. 53 
New York, N. Y_-- 3.00 2. 60-2. 90 a 
Oklahoma City, Okla. teon 1.80 Where To Go for More Information 
Omaha, Nebr-------- 2. 00-2. 20 2. 00 é A é 
Peoria, Il -__- 2. 53 2. 53 A young man who wishes to obtain further in- 
Philadelphia, Pa___- 2.10 1.88-2.10 formation regarding work opportunities as a 
Pittsburgh, Pa 2. 50 2.25 laborer or hod carrier should contact a construc- 
Portland, Oreg- 3 2. 65 2.25 tion contractor in his area, or a local of the In- 
Providence, R. I 5 2. 08 2. 08 t ti laod Carise Buldi ac 
E Vinee ace 155 1.40 ernational Hod Carriers’, Building an Common 
Rochester, N. Y- 2. 49 2.49 Laborers’ Union of America, if there is one in his 
Sy ea es i - > ie 2. “gh aa area. In addition, the local office of the State 
alt Lake City, Utah- = ER] : ae 
Sail) Antono nTa SA Eag 1.38 employment service is a source of infor mation and 
San Francisco-Oakland, Cali 2. 85-2. 90 2.33 a contact point for such work opportunities. 
Scranton, Pa 2. 18 2. 03 Additional information may be obtained from: 
Seattle, Wash 2. 67 2. 37 $ 9 
Spokane, Wash--------------- 2.62 2.27 Associated General Contractors of America, Ine., 
Springfield, Mass- 2.35 2.08 1329 E St. NW., Washington 4, D. C. 
Syracuse, N. Y_-_- Luts 2.28 International Hod Carriers’, Building and (mon 
Toledo, Ohio. 2. 65 2. 52 Laborers’ Union of America, 
Washington, D. SON ae 87=2)10, 821 15th St. NW., Washington 5, D. C. 


PRINTING OCCUPATIONS 
The Printing Industry and Its Workers 


Printing is an art and one of our chief means 
of communication. It is also the foundation of 
one of the country’s largest manufacturing in- 
dustries. In 1956, the Nation’s more than 32,000 
printing establishments employed more than 
850,000 workers and produced a great variety of 
printed materials valued at more than $10 billion. 

The printing industry is an especially large em- 
ployer of skilled workers. In mid-1956, it em- 
ployed 270,000 workers in the unique printing 
crafts—compositors, pressmen, photoengravers, 
stereotypers, electrotypers, lithographic workers, 
and bookbinders. These printing crafts make up 
one of the largest fields of employment for skilled 
workers in the United States. In addition to those 
printing craftsmen employed in the printing in- 
dustry itself, about 50,000 were employed by 
Government agencies or by businesses doing their 
own commercial type printing—thus making a 
total of 820,000 of these craftsmen in mid-1956. 
(This section of the Handbook deals primarily 
with these skilled printing occupations. Other 
occupations found in the printing industry are 
covered elsewhere in this Handbook.) 

The printing trades offer especially good op- 
portunities for young men willing to spend several 
years in learning a skilled craft. Skilled print- 
ing workers generally have year-round employ- 
ment and much better than average earnings. 
Jobs are to be found throughout the country, in 
small towns as well as big cities. Some printing 
craftsmen also have opportunities to go into busi- 
ness for themselves. 


Nature and Location of the Industry 


The printing industry may be divided into a 
number of segments based on the type of product 
produced. The largest, in terms of the number of 
jobs provided for printing craftsmen, is made up 
of the more than 12,000 commercial or job shops 
which produce such printed matter as letterheads, 
business forms, posters, displays, and calendars. 
Commercial plants may also print books, periodi- 
cals, newspapers, and pamphlets on contract for 


other printing firms. Most job shops are small, 
employing fewer than 10 workers, mainly skilled 
journeymen. A number of commercial printing 
plants, however, employ more than a thousand 
workers each and compete for business on a State 
or national basis. 

Newspapers provide the second largest employ- 
ment field for printing craftsmen. A great ma- 
jority of the approximately 1,800 daily and 9,000 
weekly newspapers throughout the Nation do their 
own printing. Although some major metropoli- 
tan newspapers employ as many as several hun- 
dred skilled craftsmen, many smaller dailies and 
weeklies employ fewer than 15 skilled workers, 

The third largest field of employment for skilled 
craftsmen is the lithographic segment of the in- 
dustry. Lithographic plants produce items simi- 
lar to those of commercial letterpress plants, but 
differ in the type of printing method used. 

Bookbinding establishments, which assemble 
printed materials into book or magazines and 
pamphlets, also provide many jobs for skilled 
craftsmen. 

Other segments of the printing industry em- 
ploying these craftsmen include firms publishing 
books or periodicals or manufacturing greeting 
cards. In addition, many shops perform special- 
ized functions, such as type composition, engrav- 
ing, photoengraving, stereotyping, and electrotyp- 
ing on a contract basis for other printing firms. 

Many printing craftsmen are also employed by 
Government agencies and libraries, and by manu- 
facturers and other firms doing some printing in 
connection with their operations; One example is 
canned goods producers who print their own labels. 
One of the largest general printing plants in the 
country is the U. S. Government Printing Office in 
Washington, D. C. 

More than half of the Nation’s printing jobs are 
in five States—New York, Illinois, Pennsylvania, 
Ohio, and California. (See chart 38.) Within 
these States, printing activities are located in 
areas with heavy concentrations of manufacturing, 
commercial, or financial activity in or near such 
large cities as New York City, Chicago, Phila- 
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CHART 38 


MORE THAN HALF THE JOBS FOR PRINTING 
CRAFTSMEN ARE IN FIVE STATES 


Estimated Percentage of Nation's 
Employment in Each State, 1955 


E Under 2.5% 

C 25% and under 5.0% 
BOR 5.0% and under 10.0% 
ME 10.0% and Over 


UNITED STATES DEPARTMENT OF LABOR 
BUREAU OF LABOR STATISTICS 


delphia, Cincinnati, Cleveland, Los Angeles, and 
San Francisco. Other leading printing centers 
are Boston, Newark, Detroit, St. Louis, Minneap- 
olis-St. Paul, Milwaukee, and Washington, D. C. 
Job and periodical printing is highly concentrated 
in these major urban areas. A much larger pro- 
portion of jobs in newspaper plants is found out- 
side these centers because of the great number of 
small local newspapers scattered throughout the 
country. Almost every small town has a printing 
shop of some kind—frequently, a small newspaper 
plant which may also handle the community’s job 
printing. 


Printing Processes 


A description of the various printing processes 
is essential to an understanding of the duties and 


qualifications of the printing crafts. Printing is 
essentially a means of transferring ink impres- 
sions of letters, designs, and illustrations to papery 
metal, or other material. Printing is done from 
a master surface, usually metal, called a press 
plate. There are three basic printing processes 
in general use today—letterpress, lithography 
(offset printing), and gravure. A fourth method, 
silk screen (stencil printing), although less ex- 
tensively used than the other three methods, is 
increasing in importance. Each method of re- 
production has its own special advantages and re- 
quires different types of skilled craftsmen. 

In letterpress (also known as relief) printing, 
the letters and designs to be reproduced are raised 
above the nonprinting areas of the type or the 
press plate. When the actual printing is done, 
ink is applied only to the letters and illustrations, 


ee 


PRINTING OCCUPATIONS 285 


usually by means of an inking roller. Letter- 
press is the oldest and by far the most common 
printing process. Practically all newspapers, the 
bulk of books, magazines, and most other printed 
items are produced by this method. Photo- 
engraving (chiefly making plates for use in relief 
printing of illustrations and other copy that can- 
not be set up in type) and stereotyping and elec- 
‘rotyping (mainly producing metal and plastic 
duplicates of type forms and photoengravings for 
use as press plates) are also part of the letterpress 
printing process, 

The press plate used in lithography (offset 
printing) is smooth or nearly so, with both the 
image and nonimage areas on the same level, in- 
stead of on different levels, as in letterpress and 
gravure processes. Lithography makes use of 
‘he principle that grease and water repel each 
ther. The image areas of the plate are coated 
with a greasy substance to which the greasy print- 
ng ink will stick. On the press, before each 
iking, the plate is moistened with water, with 
he result that only the image areas take up the 

reasy ink from the inking roller. In modern 
‘ithography, the plates are produced photo- 

rechanically, and the method is often referred 
© as photolithography. In a few types of work— 
weparing posters, for example—some of the 
plates are still made by hand. Practically all 
items printed by the letterpress process can also 
be produced by lithography including books, 
labels, office forms, and even newspapers. How- 
ever, lithography is used almost exclusively for 
calendars, maps, posters, and printing on metal 
and rough paper. 

Intaglio (or gravure) work is less widely used 
than either the letterpress or lithographic method. 
In this process, the relative position of the print- 
ing and nonprinting areas of the plate is the re- 
verse of that in letterpress. The letters and de- 
signs to be printed are cut or etched into the plate 
and are below the nonprinting surface. Ink is 
applied to the entire plate, but the surface is then 
wiped or scraped, leaving ink only in the depres- 
sions. In printing, suction is created, which lifts 
the ink out onto the paper. Intaglio printing is 
of two main types: Rotogravure (in which press 
plates are made from pictures and type by a meth- 
od based on the photography), and hand or ma- 
chine engraving. The picture supplements of 
some Sunday newspapers are the best known 


rotogravure items. Rotogravure pictures also ap- 
pear in many magazines and in other forms of 
printed material as well. Some printing on metal 
foil is done by this means. Hand or machine en- 
graving is used in making engraved stationery, 
greeting cards, paper money, bonds, and similar 
products, 


Printing Occupations 


Regardless of the process employed, most print- 
ing jobs go through at least three phases: com- 
position, platemaking, and presswork. (See 
chart 39.) Additional processing in a bindery 
is also needed for products that must be bound, 
such as books and magazines. In the past, many 
all-round printers could perform every printing 
operation. Such craftsmen are still found in 
small newspaper and job shops. Today, how- 
ever, printing craftsmen are usually more spe- 
cialized and their training is directed to a broad 
area of printing operations—for example, type 
composition or presswork. They may specialize 
even further—for example, operating a linotype 
in a composing room. Training, moreover, is 
largely confined to only one of the basic printing 
methods. 

The relative number of workers employed in 
the principal printing occupations is shown in 
chart 40. Composing room workers include hand 
compositors and typesetters, linotype operators, 
monotype keyboard operators, monotype caster 
operators, teletypesetters, photocompositors, and 
proofreaders, and make up the largest single 
group of printing craftsmen, with about 175,000 
workers employed in mid-1956. The second larg- 
est group of skilled printing workers is the press- 
men and plate printers, about 55,000 of whom 
were employed in mid-1956, Other important 
occupations are electrotypers and stereotypers, 
photoengravers, bookbinders, and lithographic 
workers. (The above occupations are described 
in detail later in this chapter of the Handbook.) 

Many other groups of skilled workers are em- 
ployed in printing plants. Among these are me- 
chanics who are employed in the larger plants to 
repair and adjust typesetting machines, printing 
presses, or bindery equipment. There are also 
several thousand machinists who make metal parts 
or fixtures for printing equipment. Steel and 
copper plate engravers, who cut or etch lettering 
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CHART 39 


A GENERAL PICTURE OF THE FLOW OF WORK 
IN PRINTING 


Letterpress Lithographic Rotogravure 


COMPOSING ROOM : 
PHOTO- CAMERAMEN ARTISTS | | ROTOGRAVURE 
HAND COMPOSITORS | ENGRAVERS PHOTO- 


LINOTYPE OPERATORS 4 ENGRAVERS 


MONOTYPE KEYBOARD 
OPERATORS 


MONOTYPE CASTER 
OPERATORS oe PLATEMAKERS 


PROOFREADERS 
OTHERS 


ELECTRO-| |STEREO— 
TYPERS TYPERS 


PRESSROOM 


LITHOGRAPHIC ROTOGRAVURE 
PRESSMEN PRESSMEN 
AND ASSISTANTS | AND ASSISTANTS 


BINDERY 


BOOKBINDERS 
BINDERY WORKERS 


LETTERPRESS PRESSMEN 
AND ASSISTANTS 
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CHART 40 


ESTIMATED EMPLOYMENT 
IN MAJOR PRINTING OCCUPATIONS, 1956 


Compositors end 
Typesetters, Haad 


Linotype Operators 


Monotype Operators À 


Monotype Coster 
Operators 


Other Skilled Compos- 
ing Room Workers 


PRESSROOM 
Pressmen 


LITHOGRAPHIC CRAFTS 


Platemokers,Artists ond 
Letterers,Cameramen, 
ond Cutters. 


BINDERY JOBS 
Bookbinders 


PHOTOENGRAVERS 
(Including Rotogravure) 


ELECTROTYPERS 
AND STEROTYPERS 
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PRINTING 
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and designs into plates by hand or machine, are 
employed in numerous small engraving shops. 

In the skilled occupations, practically all the 
workers are men. However, many of the less 
skilled workers, especially in binderies, are women. 
A small but growing number of Negroes are em- 
ployed in skilled jobs; a greater number in the less 
skilled occupations. In the several hundred shops 
which print newspapers, magazines, or other items 
mainly for the Negro community, the great major- 
ity of workers in all types of jobs are Negroes. 

Printing establishments employ a great many 
other persons in addition to skilled craftsmen. 
Included among these are executives, estimators, 
salesmen, stenographers, clerks, and laborers of 
various types. The duties of these employees are 
similar to those of comparable personnel in other 
industries, and are discussed elsewhere in this 
Handbook. (See index.) Newspapers and other 
publishers employ a considerable number of re- 
porters and editors. These occupations are dis- 
cussed in another chapter of this Handbook (see 


p. 185). 


Training and Other Qualifications 


The most common way of entering a skilled 
printing occupation is through apprenticeship. 
With rare exceptions, it is the only means by which 
one may be trained to become a journeyman in a 
union shop. Formal apprenticeship is also re- 
quired for journeyman status in many of the 
larger establishments not covered by union con- 
tracts. In some of the smaller shops, however, it 
is possible to pick up the printing trades by work- 
ing with the printing craftsmen or by a combina- 
tion of work experience and schooling, 

Printing apprenticeships usually last from 4 to 
6 years, depending on the occupation and the shop 
or area practices. The training program covers 
all phases of the particular trade and almost 
always includes classroom or correspondence study 
in related technical subjects as well as training on 
the job. (Examples of the training schedule for 
apprenticeships in the various printing crafts are 
included with the detailed discussion of these 
crafts later in this chapter of the Handbook.) To 
be eligible for apprenticeship, applicants are gen- 
erally required to be at least 18 (sometimes only 
16) and not over 30 years of age. Applicants are 
generally required to take a physical examination 
and appropriate aptitude tests. 

In selecting applicants for apprenticeship, most 
employers require a high school education or its 
equivalent. A thorough knowledge of spelling, 
punctuation, and grammar is essential for some 
of the printing trades. Courses in art, such as 
drawing, design, color, and lettering, as well as 
courses in physics and chemistry, are also helpful 
for many kinds of printing work. About 3,000 
vocational or high schools offer courses in print- 
ing. These courses may materially help a young 
person seeking a printing career in obtaining an 
apprenticeship in the field. Mechanical aptitudes 
and a genuine interest in the work are essential 
for some printing trades. Apprentices are often 
chosen from among the young men already em- 
ployed in various unskilled jobs in printing 
establishments. 


Employment Outlook 


Continued increase in the number of workers 
employed in the skilled printing trades is ex- 
pected during the late 1950’s and the 1960°s. This 
growth, however, is expected to be somewhat 
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slower than the increase in the Nation’s total la- 
bor force. In addition to the job opportunities 
resulting from the growth of these trades, re- 
placement needs will provide a considerable num- 
ber of openings for new workers each year. 

Employment in the printing industry since the 
beginning of the century has shown a generally 
steady but slow growth except for the depres- 
sion years and the war years. The trend of em- 
ployment in the industry has generally followed 
the growth of the economy, but has increased at 
a somewhat slower rate. One of the sharpest 
gains in printing employment has occurred in 
the post-World War II period. From 1946 to 
1955, total employment in the printing industry 
increased by about 25 percent. However, the 
number of production workers (which include 
printing craftsmen) increased about 16 percent. 

A continued rise in the volume of printing ma- 
terial produced is anticipated as a result of pop- 
ulation growth and the expansion of the Ameri- 
can economy as well as the tendency toward rela- 
tively greater use of printed material for infor- 
mation, advertising, and various industrial and 
commercial purposes. However, as in the past, 
employment in the printing trades is not expected 
to rise as much as the increase in the output of 
printed matter. 

A number of technological developments now 
taking place in the industry may greatly affect 
printing methods and the number and kinds of 
printing workers employed. Among these are de- 
velopments in photocomposition; phototypeset- 
ting machines; electronic printing and engrav- 
ing; magnesium, bimetal, and trimetal litho- 
graphic printing plates; and color scanners. Most 
of these developments are in the area of type 
composition and platemaking. The silk screen 
process, which involves different skills, has been 
gaining in popularity and competes with offset 
in doing certain kinds of printing, especially color 
display advertising. Research is being expanded 
in several other printing processes, particularly 
those involving electronic or magnetic principles. 
However, it must be pointed out that as new tech- 
nological developments have been introduced into 
the industry and have been incorporated in the 
duties of the traditional printing crafts, the re- 
sulting new techniques have been included in the 
apprenticeship training. 


OCCUPATIONAL OUTLOOK HANDBOOK 


As in the past, there will be difference: . in the 
rate of growth among the various printii: < crafts. 
Little increase is expected in the number ©“ skilled 
composing room workers, the largest ©: up of 
printing craftsmen. These occupations :' © most 


likely to be affected by changes in printi»: equip- 
ment and competitive methods. The nw ber of 
workers in these occupations increased l -s than 
10 percent in the 15-year period 1940 to 19>, com- 


pared with a growth of about 46 perceni in em- 
ployment in the entire printing industry in the 
same period. The largest proportionate job in- 
creases can be expected among pressmen 0l lith- 


ographic workers. These groups have also shown 
the greatest growth since World War TI, «= indi- 


cated in the employment outlook for individual 
printing crafts discussed at the end o’ this 
chapter. 

The need to replace workers who die, re ‘ve, or 
transfer to other fields of work will provi? many 
openings for young men in the various |» nting 


crafts. Deaths and retirements alone wil! | reate 
about 7,000 or 8,000 job openings each ye 

At the beginning of 1957 there were abou! | 4,000 
registered apprentices in training. (A resistered 


apprentice is an employee who, under an ex}:ressed 
or implied agreement for a stipulated tevin, re- 
ceives instruction in an apprenticeable occupation, 
and is employed in an apprenticeship program 
registered with a State apprenticeship agency or 
the U. S. Department of Labor’s Bureau of Ap- 
prenticeship.) Also, there were perhaps an addi- 
tional 8,000 to 10,000 apprentices in programs 
which were not registered. Furthermore, a sub- 
stantial number of persons pick up a printing 
trade while working as helpers, particularly in 
small shops and in the smaller communities. 

Opportunities for young men to receive appren- 
ticeship training will be available in all parts of 
the country. Perhaps some indication of the 
location of future apprenticeship opportunities 
may be obtained by examining the present geo- 
graphical distribution of registered apprentices. 
It must be borne in mind that registration is vol- 
untary and that in some localities many employ- 
ers, for one reason or another, have not registered 
their apprenticeship programs. The following 
table shows the number of registered apprentices 
in training for selected printing trades, by State, 
as of January 1, 1956: 


PRINTING OCCUPATIONS 289 


State EA 

Total- cns Ea Se eee 14, 159 

E 54 

g 65 

\rkansas. $ 35 
t'alifornia - 1,068 
Colorado 91 
onnecticut-------- 652 
Jelaware------ = 31 
istrict of Columbia_ 2 426 
florida. n 106 
icorgia = 53 
Idaho. = 7 
iiinois_ Z 327 
Indiana E 274 
iowa. = 350 
Kansas- 105 
Kentucky S 244 
(s 113 

S 35 

k 140 

sachusetts- 3 605 
\ichigan È 708 
\linnesota.---- 697 
244 

\lontana--- 65 
ebraska_ - 116 
vovada. - - 9 
ow Hampshire__ 2 11 
ow Jersey-- - 263 
New Mexico.. = 26 
New York - 2,988 
North Carolina- - 324 
North Dakota- ------- . 2 
Ohio sa B71 
Oklahoma - 29 
Oregon - 128 
Pennsylvania. - 5 727 
Rhode Island- = 47 
South Carolina____--—- = 95 
South Dakota--------- ee 
Tennessee- - a 94 
Texasict See - 385 
Utahia SEN - 22 
Vermont z: 76 
Virginia____-_-_- p 255 
Washington------ 166 
West Virginia S 80 
Wisconsin _ --- 5 355 
Wyoming---------- Sipadan 


Earnings and Working Conditions 


Earnings in the printing and publishing indus- 


try range near the top among all manufacturing. - 


industries. In December 1956, production work- 
ers in this industry (including semiskilled and 
unskilled workers in addition to the printing 
craftsmen) averaged $96.19 a week and $2.46 an 


427675°—57——20 


hour. This compares with the average for pro- 
duction workers in all manufacturing industries 
of $84.05 a week and $2.05 an hour in the same 
month. j 

What an individual printing craftsman can 
expect to earn varies from one occupation to an- 
other. Generally, the wage rates in larger cities 
are higher than in smaller communities. Wage | 
rates also differ by type of printing establishment. 
The best sources of information on basic pay 
rates in the printing trades are the union wage 
rates for selected occupations in important print- 
ing centers reported annually to the U. S. Depart- 
ment of Labor’s Bureau of Labor Statistics, The 
union rates are the minimum basic rates for the 
given occupational classifications. They do not 
include overtime, other special payments, or bo- 
nuses. A table showing these wage rates in the 
important printing centers for each occupation is 
presented in the discussions of the individual oc- 
cupations. The following are the average mini- 
mum union hourly wage rates (individual rates 
are weighted by the number of union employees 
reported at each rate) for selected occupations in 
53 cities of 100,000 or more population in July 
1956: 


Average minimum hourly 
rate, July 1956 


Printing trade 


Newspaper | Book and job 


Bookbinders- - -~ - - - 
Compositors, hand. 
Electrotypers- - - - 
Photoengravers----- 
Pressmen (journeymen) - 
Pressmen (cylinder) 
Pressmen (platen) - - - 
Stereotypers 


A standard workweek of 37144 hours was speci- 
fied in labor-management contracts covering a 
majority of the organized printing trades work- 
ers. Work on Sundays and holidays is custom- 
arily paid for at time and a half or double-time 
rates-in most printing establishments. Night- 
shift workers generally receive pay differentials 
above the standard day rates. In newspaper 
plants, an individual employee’s workweek often 
must include Sundays. Time and a half or double 
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time is paid for these days only when they are 
not part of the employee’s regular shift. 

The starting rate of an apprentice is generally 
from 30 to 50 percent of the basic wage rate for 
journeymen in the shop. This is increased peri- 
odically, usually every 6 months, until in the final 
year or half year of training, the apprentice re- 
ceives from 80 to 95 percent of the journeyman 
rate. Apprentices with prior experience, civilian 
or military, or in exceptional cases, technical, 
school training, can obtain credit which will start 
them above the beginning apprentice pay rate 
and also reduce the length of time required to 
become journeymen. 

The amount printing craftsmen can earn during 
a year depends not only on their rate of pay, 
but also on regularity of employment. The print- 
ing industry has less seasonal fluctuation than 
most other manufacturing industries and thus 
offers steadier employment to its workers. 

Paid vacations are typical in the industry. The 
most common provision is 2 weeks’ vacation with 
pay after 1 year’s employment. Such major bene- 
fit plans as retirement funds, life and disability 
insurance, hospitalization, and severance pay are 
also common in the industry. In addition, a 
number of printing trade unions have for many 
years operated their own programs providing 
their members with one or more types of benefits, 
such as life insurance, retirement, sickness, or 
disability payments. 

The accident-frequency rate in the printing 
industry is lower than the average for all manu- 
facturing industries. In 1956, the injury-fre- 
quency rate was 9.2 disabling work injuries per 
million man-hours worked in printing and pub- 
lishing, compared with the average of 11.9 for 
all manufacturing industries. 

A large proportion of the skilled workers in 
the industry are members of unions affiliated with 
the AFL-CIO. The two largest unions are the 
International Typographical Union, and the In- 
ternational Printing Pressmen and Assistants’ 
Union of North America. Other unions include 

` the International Photo-Engravers’ Union of 
North America, International Stereotypers’ and 
Electrotypers’ Union, and International Brother- 
hood of Bookbinders. Their names indicate the 
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crafts included in their membership. ‘The ma- 
jority of lithographic workers are in plants under 
contract with the Amalgamated Lithographers 


of America, a union which organizes on a plant- 
wide basis, and, therefore, includes other workers 
as well as skilled craftsmen. 


Where To Go for More Information 


Information on opportunities for apprentice- 
ship or other types of printing employment in a 
particular locality may be obtained from various 
sources. Applicants may apply directly to the 
printing establishments in their areas. The 
names and locations of local printers can usually 


be obtained from the classified section of the local 
telephone directory. In addition, the local unions 
and employer associations can often provide in- 


formation regarding apprenticeship openings. 
In union shops, many apprenticeship programs 


are supervised by joint union-manageniwnt com- 
mittees. In these plants, applicants for appren- 
ticeship may apply directly to the coordinator 
of the joint apprenticeship committee if there 
is one in their locality. In recent years there has 
been a trend toward increased use of local officers 


of the State employment services as contact: points 
for apprenticeship openings. Some local em- 
ployment service offices provide such services as 
screening applicants and giving aptitude tests. 
However, the final selection is made by the em- 
ployer, the joint apprenticeship committee, or the 
union. 

For general information on the printing in- 
dustry, applicants may write to the following 
organizations. (See sections on individual print- 
ing occupations for names of labor organizations 
and trade associations which can provide more 
information on specific printing trades.) 

American Newspaper Publishers Association, 

370 Lexington Ave., New York 17, N. Y. 

Book Manufacturers Institute, Inc., 

25 West 48d St., New York 18, N. Y. 

Education Council of the Graphic Arts Industry, 
5728 Connecticut Ave. NW., Washington 15, D. C. 


National Association of Magazine Publishers, 
232 Madison Ave., New York 16, N. Y. 


Printing Industry of America, Inc., 
5728 Connecticut Ave. NW., Washington 15, D. C. 
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Composing Room Occupations 


Printing by the letterpress process begins in 
the composing room. It is here that the manu- 
script copy is set in type, chiefly by typesetting 
machines, but also by hand. In the composing 
room, hand and machine-set type, photoengray- 
ing cuts, and other material necessary for the 
completed printing jobs are also assembled and 
made ready for the pressroom. 

In mid-1956, about 175,000 skilled workers, 
more than half of all printing craftsmen, were 
employed in composing room occupations. These 
occupations offer good opportunities for young 
men willing to spend several years in learning a 
skilled craft. Usually workers in these occupa- 
tions have year-round employment and_ better 
than average earnings. The two principal com- 
posing room occupations are hand compositors and 
linotype or intertype machine operators. Others 
include monotype keyboard operators, monotype 
caster operators, teletypesetters, and proofreaders. 
A new group of composing room occupations, 
usually described by the general term “photocom- 
position,” may become more important in the 
future, particularly in commercial printing estab- 
lishments and trade composition shops. 

Skilled composing room craftsmen are em- 
ployed in all branches of the printing industry— 
newspaper plants, commercial printing shops, and 
periodical and book printing establishments, as 
well as trade shops, which do type composition 
for other printing concerns. They work through- 
out the country in almost every community of any 
size. Employment, however, is concentrated in 
the larger commercial and industrial cities, such 
as New York City, Chicago, Philadelphia, Los 
Angeles, Boston, Washington, D. C., San Fran- 
cisco, Detroit, St. Louis, Baltimore, and Cleve- 
land. 


Nature of Work 


Hand Compositors and Typesetters (D. O. T. 
4-44.010). The oldest and largest composing 
room occupation is that of the hand compositor. 
In mid-1956, about 80,000 skilled workers were 
employed in this trade. An important function 
of workers in this occupation is to set type by 


Students learning basic hand composition and typesetting 
operations at printing trade school. 


hand for the printing of short articles, advertise- 
ments, and for other jobs of limited length that 
are impractical to set by machine. After final 
printing on the presses, hand compositors also 
break down the type forms and distribute the 
foundry type back to the proper storage com- 
partments for reuse. A principal duty of these 
workers is to assemble all the materials necessary 
for the completed job by arranging machine-set 
as well as hand-set type and any needed engrav- 
ings into pages. They then lock the completed 
pages into forms preparatory to sending them to 
the pressroom, or the stereotyping or electrotyp- 
ing foundry, or before having proofs made for 
processing into printing surfaces by offset or 
gravure. In large plants, workers may special- 
ize in a particular operation, such as “page 
makeup.” 

In setting type by hand, the hand compositors, 
reading from the manuscript copy, set each line of 
type in a “composing stick” (a device which holds 
type in place)—letter by letter and line by line. 
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When this stick is full they slide the completed 
lines onto a shallow metal tray called a “galley.” 


Linotype Operator (D. O. T. 444.110). The 
second principal composing room occupation is 
that of linotype operator (or intertype opera- 
tor). About 70,000 workers were employed in 
this craft in mid-1956. These craftsmen operate 
semiautomatic machines which set the type much 
more rapidly than can the hand compositors. 
Nearly all printing plants where a large amount 
of type composition is needed, such as newspaper 
plants or large commercial shops, use these ma- 
chines and operators to set type. 

In setting type, the operators, reading from 
copy clipped to the machine’s copy board, select 
the letters and other characters by operating a 
keyboard somewhat similar to a typewriter, which 
has about 90 keys. As they press the keys, the 
letters, in forms of metal molds or “matrices,” 
are assembled into words and lines. After they 


complete each line, the operators work a lever 
and the machine automatically casts the line of 
type in a solid strip of metal called a “slug.” The 
slugs are then deposited in a galley and later 
assembled into type forms from which either the 
printing impressions or plates are made. In 
the smaller plants, the linotype operators main- 


ein 
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Linotype operator at keyboard of linotype machine. 
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tain and repair, as well as operate, the li:otype 


machines. In the larger shops however, n han- 
ies are employed to make all but minor + | just- 
ments to the machines. 

Monotype Keyboard Operators (D. O. 4- 


44.120). About 10,000 workers were eni; ioyed 


in mid-1956 as monotype keyboard op.) tors. 
These workers operate a machine which nas a 
keyboard somewhat similar to a typewriter. but 
includes about four times as many keys. | nlike 
the linotype, which does the entire type (ting 


job, the monotype keyboard produces only « per- 
forated paper roll which is later fed into « 1uono- 
type casting machine which casts and assvinbles 


type automatically. (See the following descrip- 
tion of monotype caster operators.) In contrast 
to the linotype, the monotype makes poss) ')!e the 
automatic casting of individual letters an: other 
characters. This permits corrections to lw made 
by hand without the need of resetting tl ontire 
line. Monotype thus retains some of tl flexi- 


bility of hand composition while offer » the 
speed of machine operation. 


Monotype Caster Operators (D. O. T. 6-) 310). 
Workers in this occupation operate the mo otype 
casting machines referred to above. The»¢e ma- 
chines cast and assemble type automatically, 
guided by the perforations in the rolls of the paper 
prepared by the monotype keyboard operators. 
New type is made for every job. The roll of 
paper is fed into the monotype casting machines 
and the proper dies for casting the letter is auto- 
matically selected by means of the perforations on 
the tape. Molten type metal is forced into the 
die or matrix to form the individual letters. The 
principal duties of these workers are to set up the 
machine, tend it while it is operating, and do the 
necessary maintenance and repair work. Only 
1 caster operator is employed to every 2 or 3 key- 
board operators. The types of plants employing 
monotype caster operators are the same as for 
keyboard operators—chiefly book and periodical 
houses. 


Training and Other Qualifications 


Apprenticeship is the principal way to become 
a hand compositor, especially in union shops. 
Many compositors and typesetters, however, have 
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learned their skills while working as helpers for 
several years (particularly in small shops and in 
the smaller communities) or through a combina- 
tion of trade school and helper experience. 
Generally, apprenticeship training for composi- 
‘ors and typesetters covers a 6-year period of pro- 
wressively advanced training, supplemented by 
classroom instruction or correspondence courses. 
However, this period may be shortened by as much 
ıs 2 years for apprentices who have had previous 
experience or schooling or who have shown the 
ability to learn the trade more rapidly. The time 
and emphasis spent upon any particular phase of 
(raining varies from plant to plant, depending 
upon the type of printing establishment. The fol- 
lowing tabulation is an example of a work training 
apprenticeship schedule for compositors : 


Approximate 
Type of work hours 

Total 25 nC SS ee eee ee 12, 000 
General orientation (stocking, cleaning, and stor- 

age of type; ete.) oscar eee eee, 3, 000 
Jiementary hand composition (proofing, making 

corrections, elementary typography etc.)------ 2, 800 
se of composing room tools (saws, trimmer, 

mi tener, 6t&) ea eee elena eee 500 
\lakeup (arrangement of type and engravings into 

pages, eté ans cunse nee ee eee 1, 200 


ockup imposition and lineup (spacing and ar- 
rangement of pages preparatory to press- 
room, ete.) — 
specialized work (after the apprentice has com- 
pleted his preliminary training, he continues on 
to more intensive training in one or more special- 
ized fields such as (a) hand composition; (b) 
monotype keyboard operation; (¢) monotype 
caster operation; (d) intertype operation; (e) 
phototypesetting machines; (f) teletypesetting 
machines; and (g) photocomposition tech- 
niques _--_-----------------+---------------- 


To be eligible for apprenticeship, an applicant 
must be in good physical condition, at least 16 
years old, and usually a high school graduate. 
Applicants are often given aptitude tests. Em- 
ployers stress English and mathematics as im- 
portant qualifications. Training in printing In 
vocational or high schools is good preparation for 
apprentices. Imagination and artistic ability are 
assets which may be helpful to a compositor in 
layout work. Apprentices are often selected from 
young men already employed in unskilled jobs in 
printing shops. 

Apprentices are paid according to a predeter- 
mined wage rate. The wage progression rate var- 


` 4,000 


ies among localities. The following example illus- 
strates an apprentice’s wage schedule based upon 
specified percentages of a journeyman’s rates: 


Period Percent 
TETO i e ose to 2s teen EE 40 
45 
50 
55 
60 
65 
70 
75 
80 
10th 6 months- 85 
lith 6 months__ 90 
aa a na seca rueen rn LNE 95 


Employment Outlook 


There will be many opportunities for young 
men to enter the skilled composing room occupa- 
tions during the late 1950’s and the 1960's, 
although the level of employment in these occupa- 
tions is not expected to increase much during this 
period. The great majority of job openings will 
result from replacement needs. Composing room 
jobs make up a very large occupational field— 
with about 175,000 skilled workers in mid-1956. 
Just to replace the skilled workers who die or 
retire will create about 3,000 to 4,000 job openings 
each year. 

Between 1940 and 1955, employment in the 
composing room crafts increased very slowly. 
This is in sharp contrast to the relatively large 
inerease in the volume of printing produced and 
to the general growth of employment in the print- 
ing industry. Although the value of printed prod- 
ucts more than doubled and industry employment 
increased about 46 percent, the number of skilled 
composing room jobs rose by less than 10 percent. 
The continued expansion in the volume of print- 
ing in the United States during the next 10 or 20 
years is expected to result in only a small rise in 
employment for this group. 

A number of technological developments now 
being introduced may in the future significantly 
affect the nature of the occupational skills of the 
composing room as well as the numbers of workers 
required. One of these is the greater use of photo- 
composition machines that are faster and easier 
to operate than the typesetting machines now in 
use. Another machine, the electrotypesetter, per- 
mits automatic typesetting by remote control. 
From a central point, the same type can be set 
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simultaneously on typesetting machines in any 
number of locations. Under this system, it is pos- 
sible for linotype machines to be operated auto- 
matically by means of a tape, and linotype opera- 
tors would be needed only for such duties as 
adjusting the machines, making corrections, or 
setting up small jobs. These machines could 
thus substantially reduce the number of jobs for 
linotype operators in newspaper plants or large 
commercial printing establishments if widely 
adopted. It appears that the apprentice training 
programs of composing room craftsmen will in- 
clude instruction in the operation of these new 
machines, and thus these skills will become part of 
the present crafts. 


Earnings and Working Conditions 


As is true for most printing crafts, earnings of 
skilled composing room workers are relatively 
high compared with skilled workers generally. 
There is, however, considerable variation in the 
wage rates by geographic area and by type of 
establishment. The average minimum union wage 
rate for hand compositors in 58 cities with popu- 
lations over 100,000 was $3.12 in newspaper plants 
and $2.96 in book and job shops. Minimum union 
wage rates for hand compositors ranged from 
$2.31 an hour in book and job shops in Salt Lake 
City, Utah, to $3.33 an hour in newspaper plants 
in Chicago, Ill. Minimum union hourly wage 
rates in effect on July 1, 1956, for selected cities 
are shown in the accompanying table. 

Working conditions for compositors vary from 
plant to plant. Generally, the newer plants are 
well lighted and clean, and many are air con- 
ditioned. Composing room jobs do not require 
exceptional physical strength, but hand compos- 
ing work does entail standing for long periods 
of time. Young men with some types of physical 
handicaps have been able to get into the trade 
and do the work satisfactorily. There is con- 
siderable nightwork for compositors. Employees 


OCCUPATIONAL OUTLOOK HANDBOOK 


City Book and job | Newspaper 
Atlanta, Ga___ a $2. 75 $2. 84 
Baltimore, Md 2. 66 3. 06 
Boston, Mass_ 2. 61 3. 06 
Buffalo; SNe Yes oss ea 2. 83 3. 07 
Chicago, Uli os, S) oe as 3. 24 | 3. 33 
Cincinnati, Ohio 2. 83 2. 93 
Cleveland, Ohio- 2. 95 3. 02 
Columbus, Ohio- 2. 90 3. 03 
Dayton, Ohio___ 2. 97-3. 06 2. 93 
Des Moines, Iow: 2. 74-3. 07 2. 97 
Detroit, MIb sinr Enae 3. 15-3. 28 3. 26 
Houston: Tar an aana ae ae 2, 96 2. 96 
Indianapolis, Ind- = 2. 65 3. 02 
Jacksonville, Fla__ Sa 2, 38 2. 75 
Los Angeles, Calif- -- ---------- 3. 08 3. 03 
Memphis, Tenn_-------------- 2. 53 2. 93 
Milwaukee, Wis... --- 2. 89 2. 99 
Minneapolis-St. Paul, Minn 2. 92-2. 95 | 3. 22-3. 27 
Newark, N. J__------ 3. 07 3. 12 
New Haven, Conn 2. 61-2. 77 | 2.77 
New Orleans, La_ 2. 55 2. 76 
New Yorki N yin Sas See 3.15 3. 28 
Oklahoma City, Okla______-___ 2. 50 | saul 
Philadelphia, Pa____ S 2.72 | 2. 99 
Pittsburgh, Pa__ A 3. 04 3. 09 
SteLonis,j Mosse ies 2. 91-3. 01 3.19 
Salt Lake City, Utah 2. 31 2. 92 
San Francisco, Calif 3. 09 3. 06 
Seattle, Wash______ 3. 26 3. 31 
Washington, D. C__ 2. 94 3. 26 


generally receive additional pay for working the 
second or third shift. 

A large proportion of the compositors and type- 
setters are members of the International Typo- 
graphical Union, 1 of the 6 major unions of print- 
ing workers. 


Where To Go for More Information 
International Typographical Union, 
2820 North Meridian St., Indianapolis 6, Ind. 


See also page 290 for additional sources of in- 
formation. 


Photoengravers 
(D. O. T. 4—47.100) 


Nature of Work 


The photoengraver makes metal printing plates 
of illustrations and other materials that cannot be 


set up in type. On these plates the printing sur- 
faces stand out in relief above the nonprinting 
spaces, as do the letters on the accompanying type- 
Similarly, rotogravure photoengravers, a special- 
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Photoengraver (router) cutting away metal from nonprinting 
areas of a plate. 


ized type of photoengraver, make plates for use 
in reproducing pictures and type, but these are 
gravure plates with the image etched below the 
surface. 

In making a photoengraving plate for the letter- 
press process, the entire job may be done by one 
man or it may be divided among a number of 
skilled workers, each specializing in a particular 
operation. These specialized workers have job 
titles indicating the type of work performed, such 
as photographers, printers, etchers, finishers, rout- 
ers, blockers, or provers. In the large shops, the 
work is almost always divided among a number of 
these specialists. 

In making photoengraving plates, a camera- 
man starts the process by photographing the ma- 
terial to be reproduced through a cross lined screen 
which breaks down the copy into a multitude of 
minute dots. He then develops the negative. 
Next, the printer prints the image on a metal 
plate. To do this, a metal plate is coated with a 
sensitized solution and then exposed with a nega- 
tive to are lights. The image areas are protected 
by chemical means so that they will not be etched 
away with the other areas of the plate when placed 
in.an acid bath by the etcher. The job of the 
etcher is to “cut away” the background areas by 
means of this acid, leaving the image standing out 
in relief. A number of other operations are then 
performed, including finishing (careful inspec- 
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tion and touching up with handtools) , etching and 
re-etching (bringing out the details of the designs 
and illustrations), routing (cutting away metal 
from the nonprinting part of the plate to prevent 
them from touching the inking rollers during 
printing), blocking (mounting the engraving on a 
wooden block to make it the right height), and 
proving (printing a sample copy on a proof 
press). 

The operations done in rotogravure photoen- 
graving are much like those involved in letter press 
photoengraving except that a positive (instead of 
a negative) is used in making the plate, and it is 
the image (rather than the background) areas 
that are etched away. 

More than 15,000 journeymen photoengravers 
were employed in mid-1956. The great majority 
of photoengravers are employed in commercial 
service shops where the main business is making 
photoengravings for use by others. Many crafts- 
men have their own shops; however, newspaper 
and rotogravure shops employ nearly a third of all 
journeymen. In addition, book and periodical 
houses, the United States Government Printing 
Office, and the United States Bureau of Engraving 
and Printing also employ a considerable number 
of photoengravers. Jobs are highly concentrated 
in the largest printing centers, particularly New 
York City, Chicago, Philadelphia, and Los 
Angeles. 

The 2,000 to 3,000 rotogravure photoengravers 
employed in mid-1956 worked mainly in inde- 
pendent rotogravure plants. Most of them worked 
for the small number (perhaps less than 15) of big 
firms which handle a large proportion of all roto- 
gravure work. A few large newspaper and com- 
mercial plants also have departments where roto- 
gravure work is done. Rotogravure plants are 
concentrated in a few States, particularly New 
York, New Jersey, Illinois, and Ohio. 


Training and Other Qualifications 


Apprenticeship is the accepted way to become a 
photoengraver. The apprenticeship program gen- 
erally covers a 5- or 6-year period and includes at 
least 800 hours of related classroom instruction. 
The following tabulation is an example of a work 
training apprenticeship schedule for photoengrav- 
ers (strippers and printers) : 
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No. of months 


Type of work required 


Shop organization procedures and policies-__-----~ 

Name, care, and proper use of tools, equipment, 12 
and materials_______________ 

General photoengraving work 


Cutting, squaring, and turning negatives. 3 
Laying and assembling negatives for combination 
plates 3 
Inspecting negatives for defec' 6 
Mixing chemicals__ = 6 
Sensitizing metal___ = 6 
Operating whirling machine__ = 6 
Setting up and operating vacuum frame with proper 
pressure. 6 
Developing print. fs 6 
Burning-in enamel to make print acid resistan -= 6 


To be eligible for apprenticeship training, an 
applicant must be at least 18 years of age and 
generally must have a high school education or its 
equivalent. Courses in chemistry and physics, 
particularly as they relate to photography and the 
science of optics, provide a desirable background 
for the apprentice applicant. Training in art is 
also very helpful. Credit for previous experience 
in various photoengraving skills may shorten the 
required apprenticeship time. Many employers 
require physical examination for prospective 
photoengravers, paying particular attention to 
eyes and lungs, because a photoengraver’s duties 
involve constant close work and color discrimina- 
tion, as well as working with acid and other chemi- 
cals which give off fumes. 


Employment Outlook 


The anticipated continued expansion in printing 
output, the greater use of. photographs and other 
illustrations, and the increasing use of color are 
expected to result in a continued increase in the 
number of photoengravers during the late 1950’s 
and the 1960's. Technological changes, such as 
wider use of phototypesetting and more rapid 
etching techniques may result in more work for 
photoengravers. Replacement needs will provide 
some job openings. However, thisa a fairly small 
field with only about 12,500 photoengravers 
(letterpress) and 2,500 photoengravers (gravure) 
employed in mid-1956. On the average, the 
growth in employment and replacement needs to- 
gether will probably result in not more than 500 
to 800 openings for new workers to learn this trade 
each year. 


Earnings and Working Conditions 


Photoengravers are among the highes' paid 
printing craftsmen. The average minimun: inion 
wage rate for photoengravers, including ¢) vure, 
in 30 cities with populations over 100,000, : nged 
from $2.67 in New Orleans in book and job hops 
to $3.98 in Detroit. The union hourly way: rates 
in effect on July 1, 1956, for selected cit) are 
shown in the following table: 


City Book and job | No -paper 

Atlanta, Ga $3. 03-3. 08 
Baltimore, Md -| 3. 03-3. 37 
Boston, Mass- -- 3. 04 | 3 
Buffalo, N. Y- 2, 99 
Chicago, Ill--- _| 3. 84-3. 87 
Cincinnati, Oh 3.13 
Cleveland, Ohio -- 3. 28-3. 52 
Columbus, Ohio- 3. 04-3. 23 
Dayton, Ohio__- 3. 16 
Des Moines, Iowa. 3. 12 
Detroit, Mich -| 3. 20-3, 98 
Houston, Tex__- 3.13 
Indianapolis, Ind- -- 3. 13 
Jacksonville, Fla__ z 2. 84 
Los Angeles, Calif. $ 3. 49 | 
Memphis, Tenn- --- j 3. 02 
Milwaukee, Wis... 3. 26 


Minneapolis-St. Paul, Minn 
Newark, N. J------ 
New Haven, Conn 


New Orleans, La.. a 2. 83 
New York, N. Y__- a 3. 53 
Oklahoma City, Okla- pl 3.10 
Philadelphia, Pa____ 4 3. 23 
Pittsburgh, Pa 3 3.35 
St. Louis, Mo__- = 3. 29 
Salt Lake City, Utah- us 3. 07 
San Francisco, Calif = 3. 20 
Seattle, Wash____ 2 3. 34 
Washington, D. į 3. 48 


The great majority of photoengravers are 
union members. Nearly all photoengravers 
are represented by the International Photo- 
Engravers’ Union of North America. 


Where To Go for More Information 


International Photo-Engrayers’ Union of North 
America, 
3605 Potomac St., St. Louis 16, Mo. 


American Photoengravers Association, 
166 West Van Buren St., Chicago 4, Il. 
See also page 290 for additional sources of in- 
formation. 
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Electrotypers and Stereotypers 
(D. O. T. 445.010 and .210) 


Nature of Work 


“lectrotypers and stereotypers make the dupli- 
cate press plates for letterpress printing from the 
tal type form prepared in the composing room. 
‘fost volume printing requires the use of dupli- 
‘le printing plates. When a large edition of a 
look or magazine is printed, several plates must 
boe used one after the other to replace those which 
ave become too worn to make clear impressions. 
v means of duplicate plates, printers can also 
use several presses on the same job, at the same 
(ime, and thus finish a big run quickly. This is 
especially important in publishing daily news- 
pers, since a plant may have to rush many 
vusands of papers onto the streets with news 
at is no more than an hour or two old. Further- 
ore, the rotary presses used in many big plants 

1 quire curved plates. These plates can be made 
both electrotyping and stereotyping processes 

m the flat type forms. 

ľo produce a fine metal plate ready for use in 

e pressroom requires several steps. In electro- 
\\ping, the first step is the making of a mold of 

è type form. A metallic coating is then de- 
posited on the mold by coating it with a copper 

ulphate or nickel solution in the case of a wax 

mold, or a film deposit of metallic silver in the 
case of a plastic mold. The mold is then sus- 
pended in an electrolytic solution which leaves a 
metallic shell deposit on the coated mold. The 
next step is to strip the metallic shell from the 
mold, The shell is then backed with metal and 
carefully finished. 

The stereotyping process is much simpler, 
quicker, and less expensive than electrotyping, but 
it does not yield as durable or as fine a plate. 
Stereotypers make molds or mats of papier maché 
(a strong material composed of paper pulp) in- 
stead of wax or plastic. This involves placing the 
moist mat (in newspaper printing, usually a dry 
mat) on the type form, then covering it with a cork 
blanket and sheet of fiberboard. Next, the cov- 
ered form is run under heavy power-driven steel 
rolls to impress the type and photoengraving on 
the mat. After the paper mold has been dried, it is 
placed within a stereotype casting machine which 
casts a composition lead plate on the mold. In the 
larger plants, stereotype plates are usually cast au- 
tomatically in a machine known as an autoplate. 


Stereotyper examining stereotype impression of newspaper page 
h 


which has just been formed under pressure of heavy steel 


rollers. 

In many of the larger plants, electrotypers and 
stereotypers perform only one phase of the work, 
such as wax casting, molding, finishing, or block- 
ing. However, journeymen must know how to 
handle all the tasks involved in their respective 
process. 

Electrotypers and stereotypers are often em- 
ployed in independent service shops which do this 
type of work for printing firms. Many electro- 
typers also work in large book and periodical 
plants. Stereotypers generally work in news- 
paper plants. 


Training and Other Qualifications 


Nearly all electrotypers and stereotypers have 
learned their trade through apprenticeship. Elec- 
trotypers and stereotypers are two separate crafts, 
and there is little transferability between the two. 
The apprenticeship training programs cover all 
phases of the particular trade and almost always 
include classes in related technical subjects as 
well as training on the job. Apprenticeship train- 
ing for electrotypers and stereotypers usually cov- 
ers a 5- or 6-year period requiring a total of from 
10,000 to 12,000 hours of reasonably continuous 
employment. 
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Apprentice applicants must be at least 18 years 
of age and, in most instances, must have a high 
school education or its equivalent. In addition, 
mechanical training and courses in chemistry and 
metallurgy are helpful. Physical examinations 
and aptitude tests are often given to prospective 
apprentices. The emphasis placed upon various 
phases of training varies from plant to plant, 
however, depending upon the type of printing 
establishment. The following tabulation is an ex- 
ample of the work training apprenticeship sched- 


ule for stereotypers: 
No. of months 


Type of work required 
72 


Elementary trainings = ea ee 12 
(Acquaintance with stereotype room tools, ma- 
terials, and machines.) 

Matrix molding. 

Flat casting and job work. oe 24 
(Including molding for reproduction purposes 
and use of various types of flat casting ma- 
chines.) 

Color register and curved routing_--. aon 12 
(Principles of color register, use and care of 
curved routers, and nickel-plating. ) 

Ganting machines sce. se ie oe ee 12 
(Use and maintenance of various types of 
hand-operated casting machines, pony auto- 
plate machines, and other automatic casting 
machines.) 


Employment Outlook 


Continued increase in employment for electro- 
typers and stereotypers is anticipated during the 
late 1950’s and the 1960’s. The number of workers 
in these occupations increased about 50 percent be- 
tween 1940 and 1955. The anticipated growth in 
the total volume of printing and particularly the 
increased amount of printing required for paper 
box containers will result in a substantial increase 
in the demand for electrotyping and stereotyping. 
Technological advances, such as the increased use 
of automatic plate composition, which eliminates 
many of the steps in the processes and the in- 
creased use of nonmetallic plates, such as rubber 
in commercial printing, however, may limit this 
growth of employment. 

In addition to the increased employment oppor- 
tunities, replacement needs will provide some job 
opportunities for new workers. However, these 
are relatively small occupational fields, employing 
about 12,000 journeymen in mid-1956. Growth in 
these occupations combined with replacement 
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needs will result in several hundred openings 
annually. 


Earnings and Working Conditions 


Wage rates for electrotypers and stercotypers 
tend to be higher than for most printing trades. 
The minimum union wage rate in both tle news- 
paper and book and job plants for electrotypers 
and stereotypers averaged over $3 an hour in most 
areas where there are concentrations of employ- 
ment of these workers. 

Minimum union wage rates for electrotypers in 
book and job plants in 53 cities of over 100,000 


population as of July 1, 1956, ranged from $2.64 
an hour in Jacksonville to $3.60 an hour in New- 


ark. In newspaper plants, wage rates for stereo- 
typers ranged from $2.75 an hour in Jacksonville 
and New Haven to $3.59 an hour in Chicago. 
Minimum union wage rates for electrotypers and 
stereotypers as of July 1, 1956, for important 
printing centers are shown in the following table: 


—— 


Book and job | Newspaper 
City ——— 
Electrotypers | “tereotypers 
| 
| 

Atlanta, Ga J $2. 93 | $2. 81 
Baltimore, Md_ 3 2. 67 | 2. 92 
Boston, Mass. - = 2. 95 3. 12 
Buffalo, N. Y- x 2. 95 2. 97 
Chicago, Ill- Š 3. 38 | 3. 13-3. 59 
Cincinnati, Ohio. 2 2.97 2. 88 
Cleveland, Ohio 5 3.15 2. 96 
Columbus, Ohio z 2. 94 2. 98 
Dayton, Ohio. - 2 3. 14 2. 93 
Des Moines, Iowa ú 3. 16 2. 95 
Detroit, Mich. a 3. 40 3. 18 
Houston, Tex__ S A SANTOR 2. 99 
Indianapolis, Ind- P 2.91 2. 98 
Jacksonville, Fla- 3 2. 64 2. 75 
Los Angeles, Calif à 3. 26 2. 96 
Memphis, Tenn A 2. 80 2.81 
Milwaukee, Wis- --------------- gil 2. 91 
Minneapolis-St. Paul, 3. 24 | 2. 93-3. 10 
Newark NaJ oA A ss 3. 60 3, 04 
New Haven, Conn___ = 2. 95 2. 75 
New Orleans, La_ A 2. 91 2.77 
New York, N. Y___- 5 3. 48 3. 08 
Oklahoma City, Okla Yeas ee 2. 85 
Philadelphia, Pa__ 2. 88 
Pittsburgh, Pa___ 2. 93 
St. Louis, Mo. 2. 85 
Salt Lake City, Utah 2. 83 
San Francisco, Calif 3: 2. 95 
Seattle, Wash 3. 3. 31 
Washington, D. C___ 3. 09 3.01 


Á 
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Much of the work does not require great physi- 
cal effort since the preparation of duplicate print- 
ing plates is highly mechanized. However, there 
is some lifting of relatively heavy press plates. 

Nearly all electrotypers and stereotypers are 
members of the International Stereotypers’ and 
Electrotypers’ Union. 


Printing Pressmen 


(D. O. T. 4—48.010, .020, .030, and 


Nature of Work 


The actual printing operation is performed in 
the pressroom. The type forms from the compos- 
ing room, the press plates from the electroplating 
and stereotyping department, and the rotogravure 
and lithographic plates are all assembled and 
made ready for final printing by the pressmen. 
The pressmen’s basic duties are to “makeready” 
and then tend the presses while in operation. 

The object of the “makeready,” which is one of 
the most delicate and difficult parts of the work, is 
to insure printing impressions that are distinct 
and even, and neither too dark nor too light. This 
is accomplished by such means as placing pieces 
of paper of exactly the right thickness under- 
neath low areas of the press plates or type form 
to level it, and attaching pieces of tissue paper 
to the surface of the cylinder or flat platen which 
makes the impression. Pressmen also have to make 
many other adjustments—for example, those con- 
trolling margins and the flow of ink to the inking 
roller. In some shops, they are responsible not 
only for tending the presses, but also for oiling 
and cleaning and making at least minor repairs. 
On the larger presses they have assistants and 
helpers. 

Pressmen’s work may vary greatly among shops, 
primarily because of differences in the kinds and 
sizes of presses used. Small commercial shops, 
many of which are owned and run by pressmen 
themselves in partnership with compositors, gen- 
erally have small and relatively simple platen (or 
job) presses that are often fed paper by hand. 

At the other extreme are the big newspaper and 
magazine printing plants with their tremendous 
web-rotary presses. These giant presses are fed 
paper in big rolls, They print the paper on both 


Where To Go for More Information 
International Stereotypers’ and Electrotypers’ Union, 
752 Old South Building, Boston 8, Mass. 
International Association of Electrotypers and 
Stereotypers, Inc. 
701 Leader Building, Cleveland 14, Ohio 
See also page 290 for additional sources of in- 
formation. 


and Assistants 


.060; 6—49.410, .420, and .430) 


Pressman checking fidelity of press impressions—an important 
phase of ‘‘makeready”’ operations, 


sides by means of a series of cylinders; cut the 
pages and assemble and fold them; and, finally, 
count the finished newspaper sections which 
emerge from the press ready for the mailing room. 
These steps are accomplished automatically by 
means of many different mechanisms, each of 
which calls for repeated attention while a run is 
being made. Presses of this kind are operated by 
crews of journeymen and less skilled workers 
directed by a pressman-in-charge. 

Duties of press assistants range from feeding 
sheets of paper into hand-fed presses to helping 
pressmen make ready and operate large and com- 
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plicated rotary presses. Workers whose main re- 
sponsibility is feeding are often referred to simply 
as feeders. The ratio of assistants to pressmen 
varies greatly from one establishment to another, 
depending on size of the plant, type of press used, 
and other factors. Many shops are too small to 
have any pressroom assistants. 


Training and Other Qualifications 


As in the case of other printing crafts, by far 
the most common way of learning the trade is 
through apprenticeship. However, some workers 
are able to pick up the trade while working as 
helpers or press assistants or through a combi- 
nation of work experience in the pressroom and 
vocational or technical school training. 

The length of apprenticeship and the content 
of training depend largely on the kind of press 
used in the plant. The apprenticeship period 
ranges from 3 to 5 years. The apprenticeship pe- 
riod for pressmen operating large presses is al- 
most always 5 years in union shops. In addition 
to on-the-job instruction, the apprenticeship train- 
ing involves related classroom or correspondence 
school work. ; 

The following tabulation is an example of an 
apprenticeship training schedule for cylinder 
pressmen : 


No. of 

Type of work hours 

TOUR AEAT n T A OST EE S E 8, 000 

Care of pressroom equipment and accessories 500 


Imposition and registering form on sheet__ 
Makeready 
Running the job and tending the press____ 
Maintenance of press. 
Knowledge of inks. 
(Mixing, matching colors, etc.) 
Knowledge of printing paper. 
Repetition of all above work processes. 
(Grades, textures, etc.) 


Individual companies generally choose appren- 
tices from among press assistants and others al- 
ready employed in the plant. Young men may 
often work for 2 or 3 years in the pressroom be- 
fore they are selected to begin the 3- to 5-year 
training period leading to journeyman status. A 
high school education or its equivalent is gen- 
erally required. The increase in color presses and 
the fact that pressmen often mix their own inks 
make a knowledge of color necessary. Art 
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courses are, therefore, very helpful. Physical 
strength and endurance are necessary tor work on 


some kinds of presses, where the press:en have 
to lift heavy type forms and press p ites and 
stand for long periods. Mechanical :\; | itude is 


important in making press adjustniits and 
repairs. 


Employment Outlook 


Continued steady increases in the niinber of 
printing pressmen can be expected in ‘he late 
1950’s and the 1960’s. Replacement nceds will 


also provide many openings for new workers, 


The number of pressmen has grown substan- 
tially in recent years, rising from about 33,000 
in 1940 and 50,000 in 1950, to an estima od 55,000 
in mid-1956. The anticipated rise in (le volume 
of printing and the increased use of coior in the 
next 10 to 20 years is expected to res'.|{ in an 
increasing need for pressmen, although | \itinued 
improvement in the speed and efficienc, ot print- 
ing presses may limit somewhat the ri: of ex- 
pansion for this skilled craft. 

The need to replace workers who di», retire, 
or transfer to other fields of work will `-o result 
in job opportunities for new workers. | «ath and 


retirement alone will create about 1,000 job open- 
ings each year. At the end of 1956 there were 
about 3,800 registered apprentices in training and 
perhaps 2,000 others in training in unregistered 
programs. 


Earnings and Working Conditions 


What pressmen earn depends upon the make 
and style of press operated, the type of printing 
plant, and the locality. The Bureau of Labor 
Statisties’ survey of minimum union wage rates 
in 53 cities of over 100,000 population shows that 
the average minimum hourly rate in effect on 
July 1, 1956, for newspaper pressmen-in-charge 
was $3.39; for newspaper pressmen (journey- 
men), $3.14; for book and job cylinder pressmen, 
$2.96; for book and job platen pressmen, $2.66; 
and for book and job press assistants and feeders, 
$2.40. The July 1956 minimum union hourly 
wage rates for important printing centers in se 
lected pressroom occupations are shown in the fol- 
lowing table: 
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Book and job Newspaper Book and job Newspaper 
City City 
Pressmen, Pressmen- | Pressmen, Pressmen, Pressmen- | Pressmen, 
cylinder and | in-charge | journeymen cylinder and | in-charge | journeymen 
rotary rotary 

Atlante, Gas aee ($2. 56-2. 87 $3. 15 $2. 89 San Francisco, Calif____ $3. 09 $3. 25 $2. 96 
imore, Md. . 44-2. 78 3. 13 2. 93 Seattle, Wash__________ 3. 19 3. 77 3. 20 
ton, Mass- . 55-3. 05/3. 05-3. 38/2. 87-3. 12 Washington, D. C______ 2. 92-3. 46 3. 33/3. 12-3. 22 


2. 
2. 
2. 
2. 79-3, 15/3. 18-3, 24/2, 98-3. 18 
3. 
2. 
2. 


p 
B 
Ruffalo, N. 
Chicago, TL. - . 18-3. 63/3. 31-3. 45/3. 14-3. 31 
Cincinnati, Ohio . 35-3. 02) 3. 06 2. 93 
Cleveland, Ohio------—- . 90-3. 09/3. 22-3. 48/2. 93-3. 34 
[i tom Ohio 2. 81 3. 24 2. 98 
Dayton, Ohio___ -| 2. 82-3. 25/3. 13-3. 50/2. 93-3. 29 
D S Meine Iow -| 2. 64-3. 31 3. 09 2. 89 
Detroit, Mich- -2 3. 17-3. 27/3. 34-3. 52/3. 08-3. 28 
2. 65-2. 84 3. 08) 2. 88 
2. 61-2, 82| 3. 28 2. 98 
2. 00 3. 03 2.78 
s Angeles, Calif. 2. 97-3. 25 3. 16) 2. 96 
inphis, Tenn- 2. 40-2. 49 3. 09/2. 83-3. 02 
\iilwaukee, Wis_ 2. 77-2. 97| 3. 24/2. 97-3. 11 


uneapolis—St. Paul, 
i 2. 92-3. 14/3. 17-3. 25/2. 90-3. 00 


3. 08-3. 23 3. 32 3. 12 

2. 41-2. 92) 2. 87| 2. 74 

2. 55 2. 91 2.75 

N 2. 89-3. 40/3, 43-3. 56/3. 14-3. 30 
O: lahoma City, Okla---| 2. 25-2. 50|--------- 2. 85-2. 98 
P'iladelphia, Pa__ 2. 88-3. 18 
Pittsburgh, Pa__=_----2 2. 89 
St. Louis Mos anas $ 2. 85-2. 99 
Sult Lake City, Utah- 2. 31 3.11 2. 83 


sa neni SE eet 

Pressrooms are unavoidably noisy and there are 
the usual occupational hazards associated with 
machinery. Pressmen also often have to lift heavy 
type forms and printing press plates. At times, 
they work under pressure to meet deadlines, es- 
pecially i in the printing of newspapers and maga- 
zines. Many pressmen work night shifts for which 
they receive premium pay. 

Most pressroom workers are covered by union 
agreements. Practically all of the organized 
letterpress and rotogravure pressmen are members 
of the International Printing Pressmen and As- 
sistants’ Union of North America. 


Where To Go for More Information 


International Printing Pressmen and Assistants’ 
Union of North America, Pressmen’s Home, Tenn. 


See also page 290 for additional sources of 
information, 


Lithographic Occupations 


Nature of Work 


Lithography, though still much less common 
than letterpress work, is the most rapidly grow- 
ing method of reproduction of printed matter. 
Practically all items printed by the letterpress 
process are also produced by lithography—in- 
cluding, books, calendars, maps, posters, labels, 
office forms, sheet music, and even newspapers. 
Lithography has special advantages when the 
copy to be reproduced includes photographs, 
drawings, or paintings, and particularly when 
these are in color. 

In lithography (or offset printing), the press 
plate is smooth or nearly so, with both the image 
and nonimage areas on the same level, instead of 
on different levels as in letterpress and gravure 
work, Lithography makes use of the principle 
that grease and water repel each other. The 
image areas of the plate are coated with a greasy 
substance to which the greasy printing ink will 


adhere. On the press, before each inking, the 
plate is moistened with water with the result that 
only the image areas take up the greasy ink from 
the inking roller. In present day lithographic 
work, the plates are usually made by a photo- 
graphie process, and the method is often referred 
to as photolithography. 

There are a number of processes involved in 
lithography, and each is done by a specialized 
group of workers. The main groups of litho- 
graphic workers are cameramen, artists, and 
letterers, strippers, platemakers, and pressmen. 

The cameramen (D. O. T. 446.200), begin the 
printing process by photographing the copy. As 
a group, they do several different kinds of photog- 
raphy, in black and white, or in color. They make 
photographs of drawings or other photographs 
and develop them. The individual cameraman 
nearly always specializes in either black and white 
or color photography. 
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After negatives have been made and developed, 
they frequently need retouching, to lighten or in- 
tensify certain parts, because the photographic 
process breaks up the lines, images, and designs 
of the printed material into a series of small dots. 
Thus, it is often necessary for artists and letterers 
(D. O. T. 4-46.700) to go over these dots and 
make corrections by sharpening or reshaping. 
This requires highly skilled workers and is done 
by hand with the use of chemicals, dyes, and 
special devices. 

Artists may also correct colors in the final press 
plates. In addition, artists draw posters, or other 
pictures on stone or metal plates or on special 
paper on the comparatively rare occasions when 
hand methods are used in place of photomechanical 
methods. 

To qualify as journeymen, artists must be adept 
either in one or more of the various retouching 
methods or in hand drawing with lithographic 
crayon. Like cameramen, they are customarily 
assigned to only one phase of the work and may 
then be known, for example, as dot etchers (who 
do a highly specialized type of retouching), re- 
touchers, crayon artists, or letterers, depending 
on their particular job. 

In photolithography, negatives or positives 
(made by cameramen and corrected by artists) 
are transferred to press plates by employees in 
the platemaking department. This can be done 
by either hand or machine methods. When hand 
methods are used, the platemaker (D. O. T. 
446.300) covers the surface of the grained metal 
plate, usually zinc or aluminum, with a coating 
of photosensitive chemicals. After the plate has 
dried, the photographic negatives or positives are 
placed in contact with the sensitized plate and 
exposed under strong are lights. The image is 
thereby formed on the plate from the negative 
or positive. In the machine process, the plate- 
makers expose the prepared plate and the photo- 
graph in a vacuum printing frame or photocom- 
posing machine. The plate is then developed and 
chemically treated to bring out the image. 

The lithographic pressmen (D. O. T. 448.070) 
“makeready” and tend the lithographic printing 
presses. They install the plate on the press, ad- 
just the pressure for proper printing, care for and 
adjust the rubber blanket to maintain quality 
work, adjust water and ink rollers for correct op- 
eration, mix inks, and operate the presses. Al- 
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though the basic duties of the lithographic (off- 
set) pressmen are similar to those of letterpress 
and gravure printing, there are a number of dif- 
ferences. (See p. 299.) These variations arise, 
at least in part, from the specialized character of 
lithographic presses. An offset press has 3, 
rather than 2, revolving cylinders. The first car- 
ries the curved printing plate; the second, a rub- 
ber blanket; and the third, the paper (or other 
material) on which the impression is to be made. 
The plate does not print directly onto the paper ; 
instead, it transfers the impression to the rubber 
blanket around the second cylinder, which then 
offsets the image onto the paper. Controlling the 
dampening rollers and the ink flow for correct 
press operation presents extra complications for 
the pressmen. Moreover, in printing by this 
method, much less pressure is needed than in re- 
lief and gravure printing, and delicate and skill- 
ful adjustments by the pressmen are required to 
attain exactly the right pressure. In the larger 
plants, assistants and helpers are employed whose 
duties are similar to those of letterpress and 
gravure men. (See p. 299.) 


Training and Other Qualifications 


A 4- or 5-year apprenticeship covering the basic 
techniques of the lithographic process is usually 
required in order to become an all-round crafts- 
man. An example of an apprenticeship training 
schedule for lithographic platemaker is shown in 


the following tabulation: 


No. of hours 
Department and type of work required 
Cafe) ie Sa Dae So a eee 10, 000 


a8; 000 
[The preparation of zinc plates before sensi- 
tizing; coating and sensitizing plates; expos- 
ing plates to light (instruction in proper han- 
dling and exposing); learn developing and 
etching plates] 

Stripping and opaquing------------------------- 3, 000 
[Practice in forms and simple layouts; opa- 
quing and blocking out of unwanted areas; 
preparation of copy, such as pasteup copy and 
preparation for caremaman] 

Placement of halftones in combination with type-_ 2, 000 
[Work preparatory to making the plate; 
blocking out for various colors (known as color 
separation); practice in forms and com- 
plicated layout] 

Other processes and operations------------------ 
[Cutting, binding, stitching, assisting camera- 
man and pressman] 


1, 500 
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Generally, an apprentice applicant must be 
in good physical condition, a high school graduate, 
and at least 18 years of age. Appropriate aptitude 
tests are generally given to prospective appren- 
tices. Vocational school training and training in 
photography or art are helpful in learning these 
crafts. ‘Training emphasis is on the specific occu- 
pation in which journeyman status is being sought 
although, generally, an attempt is made in the 
training program to make the apprentice familiar 
with every lithographic operation. 


Employment Outlook 


A continued rise in the number of lithographic 
workers is expected during the late 1950’s and 
the 1960’s, Offset printing has expanded con- 
siderably in the post-World War II period, par- 
ticularly in the commercial printing field where 


there have been a growing number of letterpress 
concerns establishing offset printing departments. 
At the beginning of 1956 there were an estimated 


25,000 to 30,000 journeymen lithographic workers 
employed. Offset printing will probably continue 
to expand faster than the other two printing 


methods because of the greater use of photo- 
graphs, drawings, and illustrations in printed 
matter, and the expanded use of color in many 
printed products. However, new technological 
developments in the offset printing field, particu- 
larly in the platemaking and press departments, : 
may limit somewhat the expansion in litho- 
graphic employment. 

In addition to employment opportunities that 
will result from the expected growth of employ- 
ment in offset printing, the need to replace 
workers who die, retire, or transfer to other fields 
of work will also provide some job openings. 
Growth and replacement needs together are ex- 
pected to provide about 1,500 to 2,000 job oppor- 
tunities for new workers on the average each year 
during the last 1950’s and the 1960’s. 


Earnings and Working Conditions 


The following table, based on information from 
the National Association of Photo-Lithographers, 
gives minimum union wage rates in 25 cities in 
individual lithographic occupations, as of July 
1956: 


Sl ————EESSESESESESSeSESSeSeSeSesSsSSese 


Artists and Platemakers 


Atlanta, Gass jnp spoil ceeeees ne S ole 


Boston, Mass_ 
Buffalo, N. Y_ 
Chicago, Ill- 
Cincinnati, Ohio___ 
Cleveland, Ohio 

Columbus, Ohio. 
Dayton, Ohio___ 
Denver, Colo- ---- 
Des Moines, Iowa 
Detroit, Mich___ 
Indianapolis, Ind 
Kansas City, Mo 
Los Angeles, Calif- 
Milwaukee, Wis______- 
Minneapolis-St. Paul, Minn- 
New York, New oan 
Oklahoma City, Okla 
Philadelphia, Pa 
Pittsburgh, Pa_ 
Portland, Oreg___ 

San Francisco, Cali 
Seattle, Wash 
St. Louis, Mo. 
Washington, D. C_ 


letterers and related Cameramen Pressmen 
workers 

$3. 02 $2. 89 $2. 89 83-3. 02 

2. 97-3. 44 2. 82-3. 04 2, 86-3. 18 08-4. 55 

3. 11-3. 53 2. 97-3. 03 3.11 26-3. 72 

3. 15-3. 46 2. 93-3. 30 2. 90-3. 30 42-4. 16 

3. 06 3.06 | 2. 89-3. 17 29-4. 02 

3. 31 2.88 | 2. 70-2. 88 15-3. 78 

3. 21 2. 98 2. 90 19-3. 16 

2.85 | 2. 75-2. 93 2. 93 98-3, 34 

2.77 2. 41-2. 77 07-3. 17 

2. . 2. 78 2. 98 10-3. 12 

3. 12-3. 31 3. 03-3. 19 2. 79-3. 00 42-3. 89 
2. 87-3. 10 2. 76-2. 98 2. 87-2. 98 


3. 32 | 2.99-3.09 | 2. 75-3. 10 
3. 30-3. 44 3. 30 3. 38 
3. 11-3. 23 | 2.93-3.11 | 2. 74-3. 18 
2. 87-3. 26 | 2. 95-3. 01 | 2. 97-3. 08 
3. 46-3. 67 | 3. 09-3. 46 3. 36 


PR 
PNNNNNEPENNNNNNNNNENNNNNN ES 
F 
w 
N 
8 


EAT EE Siete 2. 63 2. 63 94-2. 93 
3. 25-3. 61 | 3. 00-3. 25 | 2. 83-3. 43 96-4, 10 

3. 34-3. 53 | 3. 02-3. 34 | 2. 87-3. 34 17-3. 71 
3. 25 3. 11 3. 11 30-3. 31 

3. 38-3. 53 3. 38 3. 47 46-4. 27 
3. 08 3. 08 3. 08 18-3. 43 

3. 37 3.02 | 2. 64-3, 02 34-4, 26 

3.38 | 2. 68-2. 93 | 2. 43-2. 81 98-3. 23 


Å— 
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In these cities, wage rates for artists and let- 
terers ranged between $2.78 and $3.67 per hour. 
Rates for cameramen are generally below those 
of skilled artists, but in many plants the top- 
grade cameramen earn as much as the top-skilled 
artists. Workers who do multicolor work are 
generally higher paid than those who do black 
and white only. The wage rates shown for plate- 
makers and related workers include men with 
varying degrees of skill and responsibility. The 
rates for journeymen platemakers are in the up- 
per range of the rates shown. The wide range of 
wage rates shown for pressmen is due to the many 
different types and sizes of presses operated. 

Because offset printing is a relatively new 
process, lithographic plants are among the most 
modern in the industry. Many are air condi- 
tioned and well lighted. Much of the work re- 
quires little physical effort since it involves the 
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handling of photographic film rather than metal 
type forms. 

The majority of lithographic workers are men- 
bers of the Amalgamated Lithographers of Amer- 
ica. A substantial number of offset pressmen at q 
other offset workers belong to the Tnternation »| 
Printing Pressmen and Assistants’ Union. 


Where To Go for More Information 
Amalgamated Lithographers of America, 
143 West 51st St., New York 19, N. Y. 
Lithographers National Association, Inc., 
420 Lexington Ave., New York 17, N. Y. 
Lithographic Technical Foundation, Inc., 
131 East 39th St., New York 16, N. Y. 


National Association of Photo-Lithographers, 
317 West 45th St., New York 19, N. ve 


See also page 290 for additional sources of 
informatign. 


Bookbinders and Related Workers 


Nature of Work 


Many items such as books, magazines, pam- 
phiets, and small calendars must be sewed, stapled, 
or bound after they leave the printing shops. 
Much of this work is done by skilled workers 
(bookbinders) who numbered about 20,000 in mid- 
1956. Many of these workers are employed in 
shops whose chief business is bookbinding. How- 
ever, a considerable portion of this work is done 
in bindery rooms of large book, periodical, and 
commercial printing plants or large libraries. 

There are several different kinds of binderies 
serving a variety of purposes. Edition and pam- 
phlet binderies (or bindery departments) bind the 
regularly published editions of books, magazines, 
and pamphlets printed in large quantities. Trade 
or job binderies do bindery work on contract for 
other printers, publishers, or other customers. 
Blank book and looseleaf binders bind ledgers and 
bookkeeping and accounting volumes. 

Edition binding—making books in quantity out 
of the big, flat sheets of paper that come into a 
bindery from the pressroom or from an outside 
printer—is by far the most complicated kind of 
bindery work. The first step is to fold the printed 
sheets, each of which contains many pages, so that 
these pages will be in the right order. When so 

folded into sections of 16 or 32 pages, the sheets 
are known as signatures. The next steps are to 


Bindery workers assembling material on gathering machine. 


insert any illustrations that have been printed 
separately, to gather and assemble the signatures 
in proper order, and to sew them together. The 
resulting book bodies are shaped in various ways, 
usually with power presses and trimming ma- 
chines, and fabric strips are glued to the backs for 


reinforcement. Sometimes the edges of the pages 
are gilded or colored. Covers are glued or pasted 
onto tiie book bodies, after which the books under- 
go a variety of finishing operations and, fre- 
quent!v, are wrapped in paper jackets. Machines 
are uscd extensively throughout the process, 
Skilled bookbinders seldom handle all these 
different tasks although many journeymen have 
had iraining in all of them. In large shops, 
bookbinders are likely to be assigned to one or 
a few operations, most often to the operation of 


complicated machines. For example, they may 
operaic a folding machine which takes the flat 
sheets as they come from the pressroom and folds 
them into signatures; a gathering machine which 
assembles the signatures in proper sequence; a 


smashing machine which creases folds of sewed- 


together signatures of unbound books and com- 
presses them in a press; a backing and rounding 
machine which applies glue to the backs of several 
signilires, rounds the back, and, with additional 
reinforcement, stiffens the back of the book, form- 
ing a joint to which the book cover can be attached; 
or a cusing-in machine which glues the book inside 
the cover, 

In many binderies, especially large ones, much 
of the work is done by employees trained in only 
one operation or in a small number of related 


tasks. These workers, often classified as bindery 
workers or bindery hands, are mostly women 
(hence the common designation, bindery women). 
Their work closely resembles assembly line fac- 
tory work. These workers assist in operating any 
one of several bindery machines and wrap pack- 
ages of printed matter. Some of the hand or 
machine operations performed include assembling 
pages of booklets, pasting in inserts, machine 
Sewing, gluing fabric reinforcement on signa- 
tures, operating power-driven staplers, and punch- 
ing holes or perforating sheets of paper or 
cardboard. The small number of men involved 
are usually assigned to more intricate machine 
jobs, such as operating, assembling, trimming, 
and stamping. In all, about 40,000 women and 
men were employed in these operations in 
mid-1956. 


Training and Other Qualifications 


A 4- or 5-year apprenticeship which includes 
on-the-job training as well as related classroom 
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instruction is generally required to qualify as a 
skilled bookbinder. Apprenticeship programs 
may vary considerably among the various types 
of shops. 
bound on a mass production (edition) basis, em- 
phasis is on the most modern machine methods. 
Where fine hand binding is done, the training is 
mainly in hand methods, including artistic de- 
signing and decorating of leather covers. For 
many years, hand bookbinding has been declining 
in importance. 

To be eligible for apprenticeship, the’ appren- 
tice must usually have a high school education 
and be over 18 years of age. Mechanical apti- 
tude is helpful to the person entering this trade. 
The following tabulation is an example of a 
work training and apprenticeship schedule for 
bookbinders: 


No. of weeks 

Type of work required 
otal termes wears BS 8 208 
Assembling. 26 


(Stacking signatures, hand and machine sew- 
ing and backing) 


Case construction 26 

Casing 26 
(Gluing and pressing) 

Renovating.. 26 
(Inspecting and repairing; re-covering books) 

Use of punching machines----------------------- 13 


(Selection of punches; setting punches; opera- 
tion of punch machine) 

Poe OE TOONE E EN N S 13 
(Setting rollers; setting feed plates; setting 
feeder; watching for correct folding; re- 
placing and repairing tapes) 

USER OL VPeriOPALONe a Ain aa aaa aaan 13 
(Setting perforating heads for straight per- 
foration; setting perforating heads for strike 
perforation; setting guides; setting delivery 
guide) 

Use of power cutter. E 13 
(Setting cutting machine; adjusting damp: 
replacing cutting knives; sharpening cutting 
knives; operatión of machine) 

(CET (OC a E A EEE O A A N 52 
(Drilling, marking, wire binding, gluing and 
padding, stitching, and numbering) 


For the less skilled bindery occupations not 
classified as journeymen, the training period may 
last from several months to 2 years. In union 
shops, apprenticeship programs for women gen- 
erally last 2 years, and formal programs are given 
which include classroom instruction as well as on- 
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the-job training. The following is an example of 
the apprentice training schedule for bindery 
women: : 


No. of hours 
Period and type of work required 
dst 6 months._.-=------------------+-3=-----=--- 1, 000 
Familiarize self with stock, counting, jogging, 
gathering, wrapping, banding, tipping, strip- 
ping, interleaving, gumming, hand folding, 
padding. 
2d 6 months 
All types of work listed above, plus operating 
punching machine and sewing machine. 
3d 6 months__-----~-------------- 
All types of work listed in first year, plus oper- 
ating round cornering machine, perforating 
machine, and gang stitcher. 
4th 6 months_-------~------------------=---~--~ 1, 000 
All types of work listed in first 1144 years, plus 
perfecting efficiency in work to which best 
suited, 


1, 000 


Employment Outlook 


Little inerease in the number of jobs for skilled 
bookbinders is expected during the late 1950’s and 
the 1960’s. Replacement needs, however, will re- 
sult in several hundred job opportunities each 
year for new workers to learn the skilled book- 
binding trade. There will be considerably more 
openings for the less skilled bindery jobs. 

The anticipated expansion of bound printing 
matter is not expected to result in any significant 
increase in employment for the skilled bookbinder. 
Continued mechanization of bookbinding opera- 
tions and the declining demand for fine hand book- 
binding will limit the growth of this trade. On 
the other hand, these same trends should résult 
in increased employment for the less skilled bind- 
ery workers. A large proportion of the less 
skilled bindery workers are women. Because 
there is considerable turnover among these em- 
ployees, there will be a relatively large number 
of openings for women workers. Seasonal fluctu- 
ation in employment is more common in bindery 
work than in other printing occupations. 


Earni nd Working Conditions 


ge rates for skilled bookbinders tend to be 
Delow the average of other printing crafts. The 
Bureau of Labor Statistics’ survey of minimum 
union wage rates conducted in 53 cities of over 
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100,000 population showed, as of July 1, 1956, 
that the minimum hourly wage rate in book and 
job establishments for bookbinders was generally 
over $2.50 an hour and as high as $3.19 in Seattle, 
Wash. The wage rates for bindery women «ve 
considerably lower and are among the lowest for 
printing industry workers. The July 1955 mion 
hourly wage rate for skilled bookbinders and 
women bindery workers in important printing 
cities are shown in the following table: 


Women 
City Bookbinders bindery 
: workers 

Atlanta, Ga_- i $2. 77 
Baltimore, Md 5 2. 36 
Boston, Mass- $ 2. 55 
Buffalo, N. Y- -| 2. 60-2. 65 | 1 
Chicago; Il- -| 2. 76-3. 10 | 1 
Cincinnati, Ohio Si 2. 67 
Cleveland, Ohi i 2.83 | 1 
Columbus, Oh: 5 2. 85 
Dayton, Ohios ke Supe 2. 53-2. 84 | 1 
Des Moines, Iowa 2. 59-2. 94. | 1 
Detroit, Mich_- -| 2. 80-2. 96 | 1 
Houston, Tex---- 2.62 
Indianapolis, Ind ap 2. 61 
Jacksonville, Fla- 2. 00 
Los Angeles, Calif_—-_- 3. 08 
Memphis, Tenn 2.40 
Milwaukee, Wis 2. 73 
Minneapolis-St. Paul, Minn...) 2. 80-2, 82 | 1. 
Newark, N. J -| 242-2. 84 
New Haven, Conn 2.62 | 1 
New Orleans, La 2. 50 
New York, N. Y 1. 87-3. 01 | 1 
Oklahoma City, Okla: 2. 38 
Philadelphia, Pa_..-2-++--- 222 2. 42-2. 59 | 1. 
Pittsburgh, Pa. -- 2. 59 

St. Louis, Mo-- 2. 69-2. 76 
San Francisco, Calif._...-..--- 3. 09 
Seattle, Wash 3. 19 
Washington, D. C_-- 2.75 


A majority of bindery workers are members of 
unions. Most skilled bookbinders are represented 
by the International Brotherhood of Bookbinders. 


Where To Go for More Information 
International Brotherhood of Bookbinders, 
901 Massachusetts Ave NW., Washington 1, D. O. 


See also page 290 for additional sources of in- 
formation. 
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Automobile Mechanics 
(D. O. T. 5-81.000 through .999) 


Automobile mechanies make up by far the 
largest repair occupation in the labor force. More 
than 700,000 automobile mechanies were employed 


in late 1956 to repair and maintain the more than 
65 million passenger cars, trucks, and buses operat- 
ing on American roads, 

These skilled workers maintain and repair me- 
chanical, electrical, and body parts of passenger 


cars, trucks, and buses, In many areas, they may 
also service tractors and other gasoline-powered 
equipment. Automobile mechanics make in- 
speclions and tests to determine the causes of 
faulty operation, and repair or replace defective 
paris to restore the vehicle to operating condition. 
Typical repair jobs done by mechanics are tuning 
the cngine, replacing piston rings, alining the 
frout wheels, and adjusting or relining the brakes. 
On unusual repair jobs, they may be guided by 
shop manuals and other technical publications. 

In making repairs, the mechanic uses wrenches, 
hammers, pliers, drills, screwdrivers, and many 
Specialized tools and gages. In larger shops, me- 
chanics also operate a number of large, expensive 
machines which enable them to analyze and- re- 
pair certain types of defects much more efficiently. 
Some of the more common examples of such equip- 
ment are wheel alinement machines, brake testers, 
engine analyzers, headlight aimers, and wheel bal- 
ancers, $ 

Auto mechanics in the smaller shops are usually 
general mechanics qualified to perform a variety 
of repair jobs. In large shops and in shops which 
specialize in a particular type of repair work, a 
great many mechanics are specialists, such as front- 
end and steering experts, automatic transmission 
servicemen, auto electricians, or body repairmen. 
Specialized repairmen in the larger shops usually 
have an all-round knowledge of automative re- 
pair and are occasionally called upon to do other 
types of work, However, body and fender repair- 
men, who are often trained only in the shaping 
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Automobile mechanic making repairs on truck. 


and finishing of sheet metal, are usually not re- 
quired to do other work. 

Mechanics usually work .by themselves. In 
large shops, however, the mechanic may be assisted 
by a helper or apprentice. Before actually doing 
the work, mechanics in small shops may be re- 
quired to prepare estimates of the cost of repairs, 
including materials and labor time. In large 
shops, the foreman or service manager may pre- 
pare the cost estimate. 


Where Employed 


In 1956, more than three-fourths of the auto 
mechanies were employed in the service depart- 
ments of new and used car dealers and in inde- 
pendent auto repair shops, which include general 
repair establishments as well as shops which 
specialize in a particular type of repair work, such 
as battery and ignition repair, body and fender 
work, radiator service, brake repair, and wheel 
and axle adjustment. Gasoline service stations, 
most of which provide only minor repairs and ad- 
justments, employed about 4 percent of the auto 
mechanics. 
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Nearly one-fifth of the mechanics were em- 
ployed by organizations which do not sell repair 
services, but merely provide maintenance for their 
own vehicles. In this group are trucking com- 
panies and bus companies, each of which employed 
about.3 percent of the auto mechanics in 1956; 
Federal, State, and local governments which to- 
gether employed about 5 percent; and manufac- 
turers of motor vehicles, which employed another 
3 percent to make final adjustments and repairs. 
Other organizations which operate and maintain 
large fleets of vehicles, such as taxicab firms, 
bakeries, and dairies, accounted for most of’ the 
remaining auto mechanics in this group. 

Most. auto mechanics work in shops employing 
from 1 to 5 mechanics. However, some of the 
largest repair shops employ more than 100 me- 
chanics. Generally, dealers’ service departments 
in large cities have larger staffs of mechanics than 
independent shops and shops in the smaller com- 
munities. 

Because motor vehicles are used throughout the 
Nation, automobile mechanics are employed in 
every section of the country from the largest cities 
to the smallest towns. The greatest concentra- 
tions of mechanics are found in States with the 
highest motor-vehicle registrations. In 1956, 
about half of the motor vehicles were registered in 
8 States: California, New York, Texas, Pennsyl- 
vania, Ohio, Illinois, Michigan, and New Jersey. 


Training, Other Qualifications, and Advancement 


Most auto mechanics learn the trade through 
on-the-job experience. Young men usually start 
as helpers, greasers, or car washers, and gradually 
acquire the necessary knowledge and skills by 
working with experienced mechanics. Although 
a man can perform the simpler types of repair 


work after a few months’ training and experience, ~ 


it generally takes him at least 3 or 4 years to be- 
come a qualified all-round mechanic. Additional 
training time is usually required for mechanies 
who wish to become specialists, However, body 
repairmen, who do not have to acquire a technical 
knowledge of automotive mechanisms, can learn 
their trade in as little as 2 or 3 years if they have 
a knack for handling metal. 

One of the best ways for a young man to become 
an all-round auto mechanic is through an appren- 


ticeship training program. The apprentice may 
also choose a specialized field of training from 
among the following: Automobile engine mecla 
ic, truck mechanic, bus mechanic, tractor mec 
motorcycle repairman, brake mechanic, wheel 
alinement mechanic, auto generator repairnein, 
auto electric repairman, auto body repairman, 
truck body builder, auto radiator man, and auto 
upholsterer. Most apprenticeship programs last 
3 or 4 years, and include thorough and systematic 
instruction and experience in all phases of the 
work. Approximately 10,000 automobile mechan- 
ic apprentices were being trained in 1956 in pro- 
grams registered with State apprenticeship agen- 
cies or with the U. S. Department of Labor’s Bu- 
reau of Apprenticeship and Training. In addi- 
tion, a considerable number of workers were being 
trained in programs not registered with appren- 
ticeship agencies, 

Experienced mechanics employed by automobile 
and truck dealers are sometimes sent to specia! 
centers for further training on new developments 
such as power brakes, power steering, automatic 
transmissions, and other mechanical innovations. 

For beginning jobs, employers prefer young 
high school graduates who have some understand 
ing of automobile construction and operation and 
who like mechanical work. Courses in science ani! 
mathematics give a young man a better under 
standing of the principles of internal combustion 
engines, power transmission by shafts and gears, 
and electricity. Shop courses in auto repair which 
are offered by many high schools and vocational 
schools are valuable. Practical experience gained 
from working on automobiles as a hobby is also 
helpful to a young man who wishes to become a 
mechanic, 

Most mechanics are required to have their own 
small handtools, A beginner is usually expected 
to have about $50 worth of tools. Experienced 
mechanics usually have over $500 invested in their 
tools, and a few men own tools valued as high as 
$2,000. 

There are several advancement possibilitites for 
capable and experienced automobile mechanics. 
A mechanic in a large shop may advance to super- 
visory positions, such as repair shop foreman, 
service salesman, or service manager. Many ex- 
perienced mechanics ultimately open their own in- 
dependent repair shops or service stations. 
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Employment Outlook 


The expected increase in the number of auto- 


mobiles, trucks, and buses operating on the Na- 
tions lughways during the late 1950’s and the 
1960% will bring about a demand for thousands 
of aci:rional auto mechanics to service and repair 
these vehicles. The number of automobile me- 
chanics is expected to grow faster than the labor 
force 1s a whole. A considerable number of job 
openings will also be created by deaths, retire- 
ments, and transfers of auto mechanics to other 
fields of work. In this large occupation, deaths 
and retirements alone will create, on the average, 


about 5,000 to 10,000 openings each year during — 


the 1956-66 decade. 
Since World War IL, the number of motor ve- 


hicles in the United States has increased very 
rapidly. Passenger car registrations increased 
from 26 to 52 million in the 1945-55 decade, while 
bus aud truck registrations grew from 5 to 10 
million. Further increases in motor-vehiele regis- 
trations are expected in the years ahead. Ex- 
pected increases in population, household forma- 
tions, consumer purchasing power, and 2-car fami- 


lies will greatly increase the demand for motor ve- 
hicle- in the late 1950’s and the 1960’s. In ad- 
dition. the continuation of farm mechanization is 
expecied to increase the number of tractors and 
other vasoline-powered farm equipment, 
Employment of automobile mechanics over the 
next decade will depend not only on the number of 
motor vehicles, but also on the amount of repairs 
required per vehicle and the productivity of the 
average mechanic, Since World War II, auto- 
mobile manufacturers have added many features 


which make new cars more comfortable and easier 


to operate. Automatic transmissions, power 
brakes, power steering, and other postwar innova- 
tions have also considerably increased the com- 
plexity and the maintenance requirements of the 
average car. On the other hand, mechanics have 
greatly increased their efficiency over this period. 
New servicing equipment, which facilitates diag- 
nosis and repair, greater emphasis on replacement 
rather than the repair of defective parts, better 
shop management, and better training of me- 
chanics have all contributed to an increase in the 
mechanic’s ability to make repairs. Although 
motor vehicles are expected to become more com- 
plex over the next decade, continuing technological 
developments will enable the average mechanic to 
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service more automobiles, trucks, and- buses. 
Therefore, employment of auto mechanics will 
grow at a slower rate than motor-vehicle 
registrations. - 

Another factor which might affect the employ- 
ment of mechanics is the introduction of gas tur- 
bine engines to replace the present internal com- 
bustion engines. The widespread use of the gas 
turbine engine could reduce considerably the 
amount of engine repair work needed. How- 
ever, such engines are not expected to be used in 
many vehicles in the next decade. In any event, the 
bulk of the automobiles in use will still be piston- 
engine cars for many years after the first gas tur- 
bine cars are sold. 


Earnings and Working Conditions 


Most journeymen auto mechanics earned from 
$2 to $3 an hour in late 1956. Generally, earnings 
were highest in new car dealer’s service depart- 
ments and ‘large independent shops. Mechanics 
in the large cities generally received higher wages 
than those in smaller communities, Earnings also 
varied among the different types of mechanics, 
with body repairmen earning more than either 
general automotive mechanics or automotive 
electricians. 

Mechanics in repair shops are often paid a per- 
centage of the labor charge for the repairs they 
make, Each repair job is assigned a fixed labor 
charge and the most highly skilled mechanics can 
earn considerably more than the average because 
they are able to make repairs in less time. This is 
especially true in body work, in which there are 
great differences in skill between the very best 
repairman and the average repairman. A few 
body repairmen in large cities earn more than 
$10,000 a year. 

Mechanics employed by trucking, taxicab, and 
bus companies and by other establishments which 
service their own vehicles are usually paid on an 
hourly basis. A survey of these workers con- 
ducted by the Bureau of Labor Statistics in 10 
large cities showed hourly earnings in 1956 rang- 
ing from $1.81 in Memphis to $2.55 in the San 
Francisco-Oakland area. 

Earnings of beginning mechanics ranged from 
$1 to $1.50 an hour in late 1956, varying with 
geographical location and the knowledge and 
training of the applicant, Apprentices are paid 
a percentage of the journeyman’s rate. This per- 
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centage ranges from 40 to 55 percent of the skilled 
worker's rate in the apprentice’s first 6 months of 
work to 85 to 90 percent in the last 6 months of 
the apprenticeship period. 

The majority of auto mechanics in most areas 
work from 44 to 48 hours a week. The 40-hour 
week is common only in fleet maintenance shops 
and in a few large repair shops. A considerable 
number of mechanics work more than 48 hours a 
week, Long workweeks are especially common in 
the smaller communities. 

Some auto mechanics are members of labor 
unions. Most union mechanics are employed in 
shops of the larger new car dealers and the main- 
tenance shops of truck and bus companies. Re- 
pairmen are more highly organized on the West 
Coast, but there is some unionization in other parts 
of the country, particularly in large cities. 
Among the unions which organize automobile 
mechanics are the International Association of 
Machinists; and the International Union, United 
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Automobile, Aircraft & Agricultural Implement 
Workers of America. 

Working conditions vary considerably among 
shops. Most of the larger repair shops are pleas- 
ant places in which to work, but some of the small 
shops have poor lighting, heating, and ventila- 
tion. There is some danger of injury to men 
working on yehicles supported on jacks or block- 
ing if proper safety precautions are not taken, 
In most jobs, the mechanic handles greasy tools 
and parts, and it is often necessary for him to 
stand or lie in awkward or cramped positions for 
extended periods of time. Although mechanics 
usually work indoors, they may occasionally go 


~ outside the shop to make emergency repairs on 


3 
cars that have broken down on the road. 


Where To Go for More Information 


National Automobile Dealers Association, 
2000 K St., NW., Washington 6, D, C. 


Business Machine Servicemen 
(D. O. T. 5-83.100 through 5-83.149) 


Nature of Work and Where Employed 


Business machine servicemen repair and main- 
tain typewriters, adding machines, calculators, 
casli registers, accounting and statistical machines, 
and the many other types of machines used in 
business offices. These machines range in com- 
plexity from the relatively simple typewriters and 
adding machines to the tremendously complex 
electronic data processing machines. Conse- 
quently, the skills required to repair them vary 
considerably. However, the general work duties 
and the aptitudes needed in the different jobs are 
much the same, except in jobs servicing electronic 
equipment.. The main job of business machine 
servicemen is to test and inspect the machines, 
diagnose the trouble, and then make the necessary 
repairs, They use such common handtools as 
screwdrivers and pliers, and special tools designed 
for the particular machine. They repair or re- 
place broken or worn parts, adjust the various 
mechanisms, and clean and oil the machines. Most 

-adjustments and repairs are made in the offices 
where the machines are used. However, for over- 
haul and more extensive repairs, the smaller ma- 
chines are taken back to the repair shops. Business 


Serviceman making repairs on data-processing machine. 


machine servicemen may be called upon to explain 
to operators how the machines work and how to 
avoid damaging them. In some companies, they 
also sell supplies used with the machines, such as 
paper, inks, and ribbons. 


a 
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Business machine servicing offers considerable 
y in work assignments. Like some other 
of repair work, it requires analytical and 
reasoning ability. Each repair job presents a 
new problem, and many persons find considerable 
satisfaction in being able to diagnose the cause of 
the trouble and to put the machine back in good 
king order. 

ss machine servicemen are employed in 
sever! types of establishments. Manufacturers 
of business machines employ about one-third of 
these workers in their sales and service offices 
throughout the country. Almost half of the serv- 
icemen work in small independent establishments, 
some of which are primarily repair shops, whereas 
others combine sales and service, The remaining 
business machine servicemen are employed in large 
organizations which have enough machines to 


justify employing full-time servicemen. The Fed- 
eral Government, for example, employed about a 
thousand of these workers in mid-1956. 

Business machine servicemen employed in manu- 
facturers’ branch offices work only on the manu- 
facturer’s products. In the larger branch offices, 
the men may specialize on 1 or 2 of the types of 
machines they sell. For example, if the manufac- 
turer makes typewriters, adding machines, and 
accounting-bookkeeping machines, some service- 


men may repair only typewriters and adding ma- 
chines whereas others may specialize on the ac- 
counting-bookkeeping machines. In other com- 
panies, even in the larger branches, the men are 
“combination” servicemen, and work on all the 
types of machines the company makes. In manu- 
facturers’ branches in the smaller cities where 
there are fewer repairmen, it is impractical to 
have the men specialize on one type of machine, 
and most of the servicemen are “combination” 
repairmen. 

Business machine servicemen employed in inde- 
pendent dealers’ and repair shops usually work on 
more than one type of machine because these shops 
repair and service many makes and models of busi- 
ness machines. Most of them are small and employ 
only a few servicemen. However, in some of the 
larger independent shops, most of the repairmen 
may specialize on typewriters and adding ma- 


- chines of various makes which furnish the bulk 


of their business, while a few other men repair 
the more complicated machines. 

Business machine servicing jobs are found 
throughout the country. Even relatively small 
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communities usually have at least 1 or 2 shops 
which repair machines. However, most service- 
men work in large cities, especially those with 
concentrations of office workers, such as New York 
or Washington, D. C. 


Typewriter Servicemen. An estimated 17,000 
servicemen were engaged primarily in repairing 
and maintaining typewriters in mid-1956, making 
this the largest business machine repair occupa- 
tion. Typewriters are the most widely used busi- 
ness machines. In addition to being used in prac- 
tically every business office, they are used by many 
individuals in their homes. Electric typewriters 
differ somewhat in operation from the ordinary 
mechanical machines, but the two types are enough 
alike so that the repairmen can usually learn to 
repair the electric machines after a brief period 
- of additional training. 

Typewriter repairmen are employed both in the 
local service branches of typewriter manufacturers 
and in independently owned local repair shops 
(which frequently sell typewriters as well as re- 
pair them). Many servicemen operate their own 
shops. Typewriter servicemen are found in almost 
every sizable community throughout the Nation. 


Adding Machine Servicemen. In mid-1956, more 
than 2,000 servicemen were engaged mainly in the 
servicing of adding machines. Adding machines 

` are simpler to repair than most other business 
machines. In some cases, servicing of both add- 
ing machines and calculators is combined in a 
single job. In independent repair shops, adding 
machines are often serviced by mechanics who also 
repair typewriters. 

Adding machine servicemen are employed both 
in manufacturers’ service branches, which are 
operated in connection with the sales offices of the 
firms, and in independently owned local repair 
shops. Other sources of employment are the Fed- 
eral, State, and local governments, and a few large 
banks and other firms which use large numbers. 
of adding machines. 


. Calculating Machine Servicemen. About. 4,000 
servicemen were employed primarily in the repair 
and maintenance of calculating machines in mid- 
1956. These machines, which have elaborate 
mechanisms, add, subtract, divide, multiply, and 
perform combinations of these operations. Cal- 

` culating machine servicemen require more train- 
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The main jobs of the calculating machine repairman are to test 
and inspect the machines, diagnose the trouble, and then 
make the necessary repairs. j 


ing than typewriter or adding machine repairmen. 
In some cases, servicing of calculators is combined 
with the servicing of other business machines, 
particularly adding machines and accounting- 
bookkeeping machines. 

Men servicing calculators are usually employed 
in manufacturers’ local service branches which are 
operated in connection with the sales offices of 
these firms. However, a few work in independ- 
ently owned local repair shops, most of which are 
small and employ only a few workers. Another 
source of employment is the Federal Government. 
Most servicemen are employed in the larger cities, 
where most of the calculators are used. 


Qash Register Servicemen. Cash register re- 
pair and maintenance was the main work of more 
than 4,000 business machine servicemen in mid- 
1956. Next to typewriters, cash registers are the 
most widely used business machines. Cash reg- 
isters vary greatly in complexity. The simplest 
models merely record transactions and total re- 
ceipts and provide à change drawer. The more 
complicated cash registers tabulate several differ- 
ent kinds of information simultaneously on each 
transaction, such as identification of the clerk, de- 


partment, type of merchandise, payment given, - 


and change due, and provide printed receipts for 
the customer. 

The greatmajority of servicemen primarily en- 
gaged in repairing cash registers are employed in 
the local service branches of the few f 
ing firms in this field. Some of the repair work, 


manufactur- 


especially in smaller towns, is done in independ- 
ently owned local shops which also repair other 
types of business machines. ` 


Accounting-Bookkeeping Machine Bervicemen, 
In mid-1956, repairing accounting-bookkee: ig 
machines was the main job of about 3,000 business 
machine servicemen. 
machines perform a variety of operations. Some 
post entries, some do billing, whereas others com- 
bine the functions of typewriters and computing 
devices. All models have keyboards, like type- 
writers and adding machines. These machines 
are used in firms which have a great deal of nc- 
counting and bookkeeping work, such as depart- 
ment stores, large retail and wholesale businesses, 
and banks. Many of the newer models are ad- 
justed specifically for the accounting procedures 
used in a given customer's office. Servicemen svt 
up the controls or programs for these machines 
from plans which have been drawn up by the cus- 
tomer and the salesman. 

These servicemen are employed principally i: 
large cities, where most of these machines are used. 
Most accounting-bookkeeping machine servicemen 
are employed in the local service branches of com- 
panies manufacturing this equipment. Only « 
small number work in independent repair shops. 


Accounting-Statistical Machine Servicemen. In 
mid-1956, about 8,000 men were employed in main- 
taining and repairing accounting-statistical ma- 
chines, These are the most skilled business ma- 
chine servicemen. _Accounting-statistical ma- 
chines record, tabulate, and analyze great masses 
of accounting and statistical data. They include 
card punches, sorters, and tabulators, as well as 
special purpose machines used in punched card 
systems, such as collators, verifiers, multipliers, 
and reproducers. 

New lines of electronic accounting-statistical 
machines which process tremendous masses of data 
with great speed have come into use in the 1950's. 
Most of these machines are manufactured by the 
same firms which produce the electro-mechanical 
accounting-statistical machines. 

Electronic machines differ from mechanical 
types in that they operate on electronic circuits and 
components, which can be understood only by per- 
sons trained in electronics. About 3,000 of the 
8,000 accounting-statistical machine servicemen 
specialize in servicing the new electronic machines. 


Accounting-bookkeep ing ` 


` The mujority of these men received their electron- 
ig in technical schools, in the armed sery- 
v in training courses given by the business 
company for which they work, 


Accounting-statistical machine servicemen are 
emplos ed principally by a few firms which manu- 
factie and service this equipment. ‘They may 
be assirned by their companies to work anywhere 


in tlhe United States, but they are usually sta- 
tioned in one of the larger cities. They rarely 
transfer from one company to another. 


Dictating Machine Servicemen. 


chines are used in business offices to record dicta- 
i tion on cylinders, dises, or sleeves which ean be 
‘played back for typing. The newer dictating ma- 
chines ure electronic models which reproduce the 
voice much more faithfully than the older acous- 


tic-type machines. Servicing is still largely a 
matte: of mechanical aptitude since the mechani- 
cal sections of dictating machines break down 
more !:quently than the electronic parts; how- 
ever, servicemen must have a working knowl- 
edge of electricity and electronics. Besides the 


standon office dictating machines, there are many 
speci! types, such as devices which record tele- 
phone conversations or conferences, which are 
maintained by dictating machine servicemen. 


Abou 2,000 men were employed in this small 
field in mid—1956. 
Dictating machine repairmen are employed 
“mainly in the larger communities either by the 
service branches of the manufacturers or by their 
distributors. In small towns, typewriter and add- 
ing machine repairmen may also learn to service 
dictating and transeribing machines. 


Training, Other Qualifications, and Advancement 


Business machine servicemen are generally 
hired as trainees, and acquire their skills through 
on-the-job training and work experience. In 
manufacturers’ service branches, the men may 
also receive instruction in a company school. The 
length of training varies greatly with the type 
of machine serviced and the kind of shop in 
which a man is employed. The time required to 
become a skilled serviceman tends to be somewhat 
longer in independent shops because of the greater 
variety of work and the less formal nature of 
the training. Formal apprenticeship programs 
of from 2 to 4 years are conducted by some firms. 
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Most companies which have factory-authorized 
service branches prefer to hire young men without 
previous experience and train them to service, just 
their line of machines. Independent shops, on 
the other hand, require men who can service vari- 
ous makes of machines, and will either hire men 
with previous experience or will give a new man 
informal training on several different types of 
machines. 

Men newly hired for servicing work in the 
manufacturers’ service branches are usually sent 
to a company school for several weeks of class- 
room work, They are considered skilled workers 
after 1 to 3 years of practical experience on the 
job. At some time during this period, the service- 
men may be sent back to the company school for 
a few weeks to learn to repair more complicated 
machines. Even after becoming a skilled worker, 
a serviceman may occasionally return to the com- 
pany school to take a special course in maintaining 
a new type of mechanism. 

Men in independent shops generally learn the 
trade by working along with experienced repair- 
men, who instruct them in the techniques of the 
trade. Oceasionally, men employed by an inde- 
pendent or franchised dealer will be sent to a 
manufacturer’s school for a few weeks at the 
dealer’s expense to learn to repair a particular 
make of machine. In most cases, however, men in 
independent shops receive no formal training. 

Length of training depends largely on the type 
of machine the man is learning to repair, with 
the more complicated machines requiring the 
longer training periods, Typically, it takes from 
1 to 2 years for a man to learn to repair an ordi- 
nary adding machine or a typewriter. Calculat- 
ing machines require from 2 to 4 years of training 
and experience. Cash register repairmen learn 
their job in from 2% to 31% years, the last 6 


months of which are usually spent in the company ` 


school. Skilled accounting-bookkeeping - ma- 
chine repairmen generally must have at least 
4 to 5 years of training and experience. The 
first 1 or 2 years may consist of working as an 
adding machine, calculator, or cash register repair- 
man, since this is considered valuable background 
for servicing accounting-bookkeeping machines. 

Most accounting-statistical machines have con- 
siderable electrical equipment in them; many 
have electronic components. The companies 
which manufacture and service these machines, 
therefore, generally require that applicants have 
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had technical schooling in electricity or electron- 


ics. In qualifying for a job in the maintenance 
of the complex electronice data-processing ma- 
chines, college courses in engineering are very 
helpful, though not essential. Young veterans 
who have had electronics training in the Armed 
Forces are especially desired by employers in 
this field, Men hired as trainees generally spend 
their first 2 months in on-the-job training. If 
they prove satisfactory, they are sent to a com- 
pany school for a period of from 3 to 10 months. 
After completing the course, they work under 
supervision until they acquire enough skill to 
service and repair on their own. This period usu- 
ally lasts from 12 to 18 months. 

The qualifications generally needed for business 
machine servicing work are high school education 
and general mechanical aptitude. Neatness in 
dress and personal appearance and courtesy in 
dealing with customers are essential in this work 
because much of the servicemen’s time is spent on 
customers’ premises. Most companies place great 
emphasis on hiring men who can make personal 
contacts effectively. Most manufacturers’ branch 
offices prefer to hire young inexperienced persons 
as trainees, These employers also give aptitude 
tests to prospective servicemen. Previous experi- 
ence in other business machine companies is not 
given much weight in some of the larger com- 
panies, although some do credit it as partial train- 
ing, Such experience is much more helpful in ob- 
taining a job in a small independent shop which 
handles all makes of machines. 

Servicemen in manufacturers’ sales branches 
frequently have the opportunity to move into 
sales jobs, where their earnings are usually 
greater. Many of these men also have the oppor- 
tunity to be promoted to supervisory jobs, such as 
foreman or service manager; men in large inde- 
pendent shops have similar opportunities. Ex- 
perienced men sometimes open their own repair 
shops; men who work in the branch offices of some 
manufacturers are sometimes given sales fran- 
chises from the company and become independent 
dealers. 


Employment outst 


During the late 1950’s and the 1960’s, employ- 
ment of business machine servicemen will con- 
tinue to grow at a fairly rapid rate—somewhat 
faster than the labor force as a whole, The need 
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for these workers will arise both from the increas- 
ing use of office machines in business and indus- 
try, and the greater maintenance requirements of 
the newer, more complicated equipment. Re- 


placement needs will also provide some openings 
for new workers. However, business machine 
servicing is not a large field of work and only a 


few thousand young men will be able to enter 
this growing occupation each year. 

Since the turn of the century, both private busi- 
ness firms and governmental bodies have experi- 
enced a great increase in the amount of clevical 
work required for conducting their business. 
With the greatly increased use of scientific man- 
agement methods in the 1930’s and the 1940's, ihe 
need of business for more and more records, cor- 
respondence, and reports expanded greatly. Mil- 
lions of business machines have enabled clerical 
and administrative staffs to handle this greatly 
increased workload. The new electronic machines 
introduced in the 1950’s have not only made vast 
improvements in accounting technique, but have 
also created a demand for better and more exten- 
sive records. Coordinating the multitude of oper- 
ations of a huge corporation, insurance compan\, 
or Government agency and relating them to other 
developments in a fast-moving, highly industria i- 
ized economy is a job which demands information 
that is more and more accurate, timely, and 
voluminous, and which can be obtained only 
through the use of modern office ‘machines. 

The increased use of business machines and the 
greater complexity of this equipment have re- 
sulted in a significant rise in the number of serv- 
icemen. Employment in this occupation doubled 
in the post-World War II decade, rising to more 
than 40,000 by early 1956. Continued growth in 
employment of business machine servicemen is ex- 
pected during the late 1950’s and the 1960's. Some 
types of servicing work will grow faster than 
others. The greatest growth is anticipated for 
men who service electronic accounting-statistical 
and data-processing machines. 

The need to replace servicemen who are pro- 
moted, transfer to other fields of work, die, or re- 
tire will also provide job opportunities for new 
workers. Since this is a relatively young group 
of workers, deaths and retirements will result in 
only about 500 to 600 openings annually. 

Employment of servicemen tends to hold up 
fairly well through the ups and downs of gen- 
eral business activity. In prosperous periods, 
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sales of business machines generally increase, re- 
sulting in increased demand for servicemen. In 
less favorable times, sales of new machines have 
generally declined, but the increased wear and 
tear on the machines in use create a continuing 
need {or maintenance work. Men who establish 
themselves in this field, particularly those em- 
ployed by the large national concerns, are fairly 
well assured of continuing employment for many 
years 


Earnings and Working Conditions 


In niid-1956, earnings of experienced service- 
men vcuerally ranged from $70 to $125 a week 
depending on where the man was employed, the 
type of machine he serviced, and his length of 
service with an employer. Wages were lowest for 


men who repair only typewriters or adding ma- 
chines; the earnings of these workers usually 
ranged from about $70 to $80 per week. Cash 
registers, calculators, bookkeeping-accounting ma- 
chines, and nonelectronic accounting-statistical 
machines require more skill to repair; con- 
Sequenily, the men who work on them receive 


somewhat higher pay rates, generally ranging 
from $80 to $110 a week. Highest rates are re- 
ceived by men who service electronic data-proc- 
essing machines. In addition to their salaries, 
servicemen in some companies receive commissions 
for selling supplies or service contracts. Men 
employed by larger manufacturers are covered by 
pension and group insurance plans, 

Servicemen trainees begin at wages consider- 
ably below these levels, and receive pay increases 
as they become more and more skilled during the 
training period. Starting wages generally ranged 
from about $40 to $60 a week in mid-1956. Men 
with prior electronics training in Armed Forces 
or civilian technical schools generally receive 
somewhat higher beginning wages. 

Servicing and repairing business machines is 
cleaner and lighter work than most other mechan- 
ical trades. The occupation is comparatively free 
from the danger of accident. Servicemen gen- 
erally dress like office workers, since the work 
is clean and is often performed in the offices where 
the machines are used. Many of these jobs in- 
volve considerable traveling within the area 
served by the employer. 


Diesel Mechanics 
(D. 0. T. 5-83.931) 


Nature of Work 


Diesel mechanics maintain and repair diesel 
engines. When an engine breaks down or fails to 
Operate properly, the mechanic diagnoses the 
cause of the trouble and makes the necessary re- 
pairs. Although the diesel engine is similar to 
the gasoline (or carburetor) engine, it has a dif- 
ferent fuel feeding and firing system. However, 
the basic stationary and working parts are sim- 
ilar in both engines. As a result, diesel engine 
maintenance is usually performed by workers who 
are employed as engine mechanics rather than as 
Specialized diesel mechanics. For example, 
diesel-powered buses, trucks, and construction 
machinery are usually maintained by automobile 
or tractor mechanics. Railroad electricians and 
machinists generally repair diesel locomotives. 

When doing a major overhaul of an engine, the 
mechanic removes cylinder heads, pistons, valves, 
fuel injection parts, cylinder linings, connecting 
rods, main bearings, and other parts to examine 
them for defects. He checks tolerances and clear- 


ance of parts to locate defective parts. He 
repairs or replaces any defective parts and then 
reassembles and adjusts the engine. 

Diesel mechanics sometimes use machine tools 
such as grinders, drills, and lathes to machine 
simple replacement parts for the engine. They 
also use handtools such as pliers, screwdrivers, 
and wrenches, 


Where Employed 


Because diesel engines are widely used in 
American industry and commerce, diesel mechan- 
ies are employed in all parts of the country. 
The greatest concentrations, however are in Cali- 
fornia, Texas, New York, and Pennsylvania. 
Among the more important sources of employ- 
ment are buslines, trucking companies, railroads, 
shipping lines, electric power plants, logging 
camps, marine-engine repair establishments, and 
garages and firms that service diesel tractors and 
construction machinery. 
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Diesel mechanics overhauling engine. 


Training and Other Qualifications 


Most diesel mechanics enter the trade by first 
learning how to repair gasoline engines. They 
usually start as helpers to automotive gasoline en- 
gine mechanics and acquire their skills by working 
with the more experienced craftsmen. It is pos- 
sible for a man to perform the simple types of 
repair work after a few months’ training and ex- 
perience. However, it generally takes at least 3 
to 4 years to be fully qualified to repair gasoline 
engines in automobiles, buses, trucks, construc- 
tion machinery, and other types of equipment. 
Additional experience on diesel engine repair, 
usually ranging from 6 months to 114 years, is 
required before a young man can qualify as a 
journeyman diesel mechanic. While they are 
learning the trade, many young men have found 
it helpful to take courses in the theory and prac- 
tice of diesel engine repair and maintenance of- 
fered by vocational and trade schools. 

Some diesel mechanics learn their trade through 
apprenticeship programs. These programs which 
generally last 4 years, include a combination of 
classroom training and practical experience. The 
apprentice receives classroom instruction in blue- 
print reading, hydraulics, welding, and other sub- 
jects related to the occupation. In his practical 
training, he works with valves, bearings, injection 


systems, starting systems, cooling systems, and 
other parts of the diesel engine. He also learns 
how to repair and maintain gas engines, air coin- 
pressors, and other equipment. 

Mechanics employed in servicing and repairing 
diesel locomotives are required to serve a 4-year 
apprenticeship. This apprenticeship program in- 
cludes specialized training related to the repair of 
railroad equipment. Marine engineers, who ave 
in charge of the operation and maintenance of 
diesel engines on ships, must be licensed by the 
U. S. Bureau of Marine Inspection and Naviga 
tion. Experience in the engine department of 
ships and a written examination are among tlic 
chief requirements for a marine license. 


Employment Outlook 


An increasing number of diesel mechanics wil! 
be needed in the late 1950’s and the 1960's to 
maintain and repair the ever-growing number of 
diesel engines being used in American industry 
and on the roads and farms of the country. Iv 
addition to the new jobs which are expected to de 
velop because of the greater use of diesel engines. 
many job openings will result when workers dic, 
retire, or transfer to other fields of work. 

Over the past several decades, the diesel engine 
has proved to be a reliable and economical source 
of power for locomotives, trucks, buses, tractors, 
construction machinery, and for many kinds of 
stationary machinery, such as pumping equip- 
ment, oil drilling equipment, and electric power 
generators. The growing use of diesels in the rail- 
road industry is an indication of their increasing 
importance as a source of power. In 1940, there 
were only 800 diesel units used by class I rail- 
roads; by 1955 there were almost 25,000 diesel 
locomotives in use. The number of diesel engine 
trucks has also been increasing. Between 1946 
and 1954, almost 68,000 diesel-powered trucks 
were sold in the United States. It is expected 
that the advantages of the diesel engine as a source 
of power will result in its more widespread use 
in the future. 

Most industries in which diesel engines are used 
in large numbers are expected to expand their 
activities considerably during the late 1950's and 
the 1960's. Increased construction activity will 
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require greater numbers of diesel-powered bull- 


dozers, cranes, and other machinery. The ex- 
pandine petroleum industry will need many new 
diesel ongines to run generators which supply 
power for drilling or pumping equipment. Diesel 
power will also be used to a greater extent in 
mining. Uranium mining, in whieh diesel power 
is used for ventilation, drilling, pumping, and 
- haulage. is a new and growing branch of mining. 
The number of diesel-powered trucks and buses 
in the transportation industry will also probably 


increase. The growth of these industries and the 
greater use of diesel engines will result in a 


substantial increase in the number of diesel 
mechanics. 

Most new jobs in this field will be filled by me- 
chanics who have already had experience in re- 
pairing other types of engines. Companies 
changing over to the use of diesel engines usually 
retrain their experienced mechanics to service the 
diesel equipment. Companies which buy addi- 
tional diesel engines to meet expansion needs try 
to hire experienced engine mechanies wherever 
possibli. Men who have had school training but 
no practical experience in diesel repair work will 
probabiv be able to find jobs as trainees; however, 


they will find few opportunities to start as full- 
fledged mechanics. 


Electronic 
Nature of Work and Where Employed 


The rapid growth of radio and television, the 
greatly increased use of electronic equipment. by 
the Armed Forces, and the application of elec- 
tronics to a wide range of commercial and indus- 
trial processes have created a great demand for 
Persons qualified to construct, maintain, and re- 
pair electronic equipment. These workers are 
generally referred to as electronic technicians. 

All electronic technicians must have an under- 
Standing of the principles of electronics. Their 
particular job duties, however, depend on the type 
of equipment they work on and the industry in 
which they are employed. Electronic equipment 
includes devices which make use of vaccum tubes 
or transistors such as home radio and television 
sets, radar, guided missile controls, and electronic 
computers, s 


317 


Earnings and Working Conditions 


Although no national data are available on the 
earnings of diesel mechanics, wage data collected 
from a few employers indicate that these workers | 
were earning from $2 to $2.50 an hour in some 
large cities on the East Coast in late 1956. Me- 
chanics engaged in the repair of diesel locomotives 
had average straight-time hourly earnings of $2.29 
in December 1956. Diesel mechanics employed 
in some bus repair shops on the East Coast earned 
between $2 and $2.25 an hour in the same period, 

Most of the larger repair shops are pleasant 
places in which to work, but some of the small 
shops have poor lighting, heating, and ventilation. 
If proper safety precautions are not taken, there 
is some danger of injury to men working on ve- 
hicles supported on jacks or blocking. In most 
Jobs, the mechanic handles greasy tools and parts, 
and it is often necessary for him to stand or lie 
in awkward or cramped positions for extended 
periods of time. 

Many diesel mechanics belong to labor unions. 
Some of the more important unions are the Inter- 
national Association of Machinists; the Sheet 
Metal Workers’ International Association; and 
the International Union, United Automobile, Air- 
craft & Agricultural Implement Workers of 
America. 


Technicians 


In general, the electronic technician diagnoses 
the trouble in a piece of equipment, conducts tests 
to verify or correct his diagnosis, and then makes 
the necessary repairs. Although this description 
applies most specifically to repairmen, other tech- 
nicians who construct, install, test, and maintain 
electronics devices must also have the same basic 
skills. In manufacturing, the emphasis is on test- 
ing, inspecting; and troubleshooting. In research 
laboratories, construction of equipment from blue- 
prints or wiring diagrams is one of the technician’s 
main jobs. In aircraft plants, electronic techni- 
cians are most often concerned with fabrication 
and installation of electronic equipment. Techni- 
cians in broadcasting stations are primarily equip- 
ment operators, but they must have sufficient 
knowledge of electronics to repair any of the sta- 
tions’ electronic equipment. 
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An estimated 140,000 electronic technicians were 
employed in a variety of industries and activities 
in mid-1956, Radio and television repairmen, 
numbering about 80,000, were by far the largest 
group. About 17,000 technicians were employed 
in manufacturing industries, principally in plants 
producing radio and television sets, military and 
commercial electronic equipment, and aircraft. 
Radio and television stations employed about 
14,000 men as broadcasting technicians. A few 
thousand electronic technicians worked in inde- 
pendent research firms and in the. research 
laboratories of manufacturing concerns. The 
commercial airlines and the Civil Aeronautics 
Administration employed several thousand elec- 
tronic technicians to maintain and repair radio 
and radar equipment used for guiding and com- 
municating with aireraft in flight. More than a 
thousand electronic technicians worked for ocean 
shipping firms, maintaining radio and radar ap- 
paratus. Firms which manufacture electronic 
data-processing machines employed a few thou- 
sand electronic technicians as customers service- 
men to install, maintain, and repair this equip- 
ment. State and local governments employed 
nearly 4,000 electronic technicians to maintain 
their radio and radar equipment. 

The Armed Forces use a tremendous amount of 
electronic equipment, which is kept in good operat- 
ing condition by three different groups of elec- 
tronic technicians. Uniformed personnel make up 
the largest of these groups. In mid—1956, more 
than a quarter of a million members of the Armed 
Forces were engaged in operating or maintaining 
electronic equipment, with more than 100,000 spe- 
cializing in the maintenance of such equipment as 
radio, radar, guided missile controls, fire control 
instruments, and other military electronic devices. 
(These servicemen are not included in the statistics 
or the descriptions given in this chapter.) More 
than 10,000 electronic technicians. worked as civil- 
ian employees of the Armed Forces, performing 
skilled electronics maintenance work. The third 
group was made up of several thousand highly 
skilled electronic technicians employed by elec- 
tronic equipment manufacturing firms. These 
men service the more complicated electronic equip- 
ment at military installations on a contract basis. 

Because the work duties of electronic technicians 
are somewhat different in the various activities 
and industries, a description of the nature of the 
work in five of the main specialized fields is given 


below. (Additional information about other 


‘groups of electronic technicians appears in the 


chapters on Radio and Television Broadcasting, 
Electronics Manufacturing, and Aircraft Manu- 
facturing elsewhere in this Handbook, See index 
‘for page numbers.) 


Radio and Television Repair, Radio and teicvi- 
sion repairmen (D. ©. T. 5-83.411 and 5-83.416) 
analyze and test home radio and television receiv- 
ers requiring repairs to determine the location and 
nature of the trouble. They may use test equip- 
ment such as oscilloscopes, signal generators, volt- 
meters, and ohmmeters to trace and measure (he 
flow of current through the various components 
in the cireuits. When they have located the part 


Television repairman checking vertical sweep voltage generator 
in television receiver. 


or circuit which is not working properly, they 
make the necessary repairs. They replace worn- 
out tubes, condensers, resistors, and other parts, 
using electricians’ handtools, such as pliers, screw- 
drivers, wrenches, and soldering gear. After 
making repairs, they adjust the equipment to 
proper operating condition. Radio and television 
repairmen make most major repairs on radio and 
television sets in the shop; minor repairs and ad- 
justments are usually made in customers’ homes. 
Some repairmen also install television antennas 
on roofs or in attics, stringing wire from the an- 
tenna to the television set. 

Most radio and television repairmen work in 
small 2- or 3-man repair shops, often as partners. 
Some are employed in large repair shops, includ- 


MECHANICS AND REPAIRMEN 


- ing service branches of large manufacturing com- 
“panics. Appliance stores, department stores, and 
other outlets selling radio and television sets also 

~~ employ repairmen in their service departments. 

The geographical distribution of radio and tele- 
vision repairmen generally follows the pattern of 
the distribution of television sets, most of which 
are located in the larger cities. In 1956, the met- 
ropolit:n areas with the largest number of tele- 
vision sets in use were: New York, Chicago, Los 


Angeles, Philadelphia, and Detroit. 


Radio und Television Manufacturing. Electronic 
(D. O. T. 5-83.444 and 4-98.010 


technicians 


throngh 4-98.101) employed in plants manufac- 
turing home radio and television receivers perform 
a variety of tests and inspections on subassemblies 
and scis as they pass through the assembly line. 
They also test, adjust, and repair completed re- 
ceivers. Electronie technicians make the more 
complex tests themselves, and they set up testing 
equipment to be used by less skilled workers in 
making routine tests. Generally, they use the same 
types of testing instruments and handtools as radio 
and television repairmen. In 1956, the largest con- 
centration of these technicians was in the Chicago 
area, with New York, Los Angeles, and Phila- 
delphia also being important centers for radio and 


television manufacture. 


Military and Commercial Electronice Equipment 
Manufacturing. Unlike radio and television fac- 
tories, plants producing electronic equipment such 
as radar, electronic computers, transmitters, and 
guided missile controls are not organized on a mass 
production basis. Small orders of specially de- 
signed units make up most of the output of these 
plants. Asa result, these firms devote a large pro- 
portion of their efforts to research, engineering, in- 
tricate assembly, and testing. Hlectronie techni- 
cians (D. O. T. 5-83.444 and 498.010 through 
498.101) are used in these operations. Although 
their job duties are similar in many respects to 
those of electronic technicians in radio and tele- 
vision manufacturing, most of these jobs require 
greater skill. Assembling complicated parts of the 
equipment, making tests and inspections, and trac- 
ing and repairing defects in finished units are 
among the many tasks performed by these elec- 
tronic technicians, Because the products of these 
plants are not made in large quantities, the tests 
and other operations are not generally repetitive. 
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Technicians are, therefore, often called upon to 
help design and to set up new types of testing 
equipment. 

More than half of the electronic technicians 
engaged in making military and commercial equip- 
ment were employed in the New York, Philadel- 
phia, Chicago, Boston, Los Angeles, and Balti- 
more metropolitan areas in mid-1956. - 


Aircraft Manufacturing. Almost all military and 
commercial aircraft and guided missiles are 
equipped during their manufacture with a con- 
siderable amount of electronic equipment. It has 
been estimated that electronic devices account for 
from one-third to one-half of the cost of mili- 
tary aircraft (which comprised more than 90 per- 
cent of all aircraft production in 1955). Build- 
ing this equipment into aircraft and missiles and 
putting it into good working order require the 
services of a great many electronic technicians 
(D. O. T. 5-83.444 and 4-97.910, 4-97.911 and 
4-97.930). Job duties of these technicians include 
attaching electronic units to the airframe; con- 
necting and wiring the equipment inside the plane; 
and testing the components, subassemblies, and 
final installations, Technicians must use a variety 
of testing equipment. In some cases, they may de- 
sign and construct special testing equipment to 
handle new work problems. 

These electronic technicians are generally dis- 
tributed geographically in about the same way 
as aircraft manufacturing workers. In 1956, some 
of the metropolitan areas with heavy concentra- 
tions of aircraft employment were Los Angeles, 
New York, Seattle, San Diego, Wichita, Hartford, 
Fort Worth, and Dallas. 


Research Laboratories. Electronic Technicians 
(D. O. T. 5-83.444 and 0-66.80) employed in re- 
seareh activities usually act as skilled assistants 
to professional engineers. Following engineers’ 
general instructions, they build experimental cir- 
cuits and equipment and devise and apply tests, 
using a variety of handtools and testing devices. 
They read and interpret blueprints and circuit 
diagrams, and make the many mathematical cal- 
culations necessary to the work. Most of these 
electronic technicians are employed in the research 
laboratories of manufacturing firms in the elec- 
tronics and aircraft industries. Others work in 
independent research laboratories and in Govern- 
ment agencies; ; 
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Training, Other Qualifications, and Advancement 


To qualify as an electronic technician in the 
various fields discussed previously, a young person 
must have a thorough knowledge of electronics 
theory and principles. This must generally be 
supplemented by work experience or further train- 
ing in the particular electronics fields. Perhaps 
the best method of acquiring the basic knowledge 
is to take a course in electronics at a good techni- 
cal school or institute. These schools provide 
classroom and workshop instruction in the funda- 
mentals of electronics. They also give training in 
such fields as the functioning and repair of radio, 
television, radar, and other electronic equipment 
and in the operation and maintenance of broad- 
casting equipment. 

Many technical institutes are set up to provide 
young persons with a sound technical background 
which enables them to qualify for subprofessional 
jobs. Technical institute courses differ from col- 
lege curriculums in that they are shorter and much 
more concentrated on technical and scientific sub- 
jects. Very little time is devoted to the more gen- 
eral subjects taught at college, such as literature 
and the arts. To enter a technical institute, a per- 
son should be a high school graduate who has suc- 
cessfully completed courses in algebra and trig- 
onometry. Most courses run from 1 to 2 years, 
with 2-year curriculums being most common. 

In the early days of radio, knowledge of elec- 
tronics was usually acquired by home reading and 
independent study. It is still possible for young 
men to become technicians by working up from 
lower level jobs in radio and television repair 
shops and manufacturing plants. However, these 
men usually have to study extensively on their 
own to qualify as technicians. Since employers 
generally prefer technical school graduates, for- 
mal training is, in most cases, a better and faster 
way to qualify for these jobs. More than half of 
the electronic technicians interviewed in a 1952 
‘survey conducted by the Bureau of Labor Statis- 
tics in eight of the largest cities had received this 
type of training. The proportion was even higher 
among the younger men; two-thirds of the tech- 
nicians under 30 years of age oe had technical 
school training. 

Since World War Il, training received in 

_ ‘Armed Forces technical schools has helped thou- 
“sands of veterans to qualify for civilian electronic 
technicians’ jobs. Young men ‘interested in this 


field who are thinking of entering the Armed 
Forces would do well to investigate the opportuni- 
ties for valuable electronics training and worl 
experience they offer. 

Although apprenticeship is a good method of 
acquiring knowledge and skill for electron 
work, only a small proportion of electronic tec: 
nicians are currently being trained by this meth. 

Because of the rapidly changing nature of this 
field, an electronic technician must continue bis 
training throughout his working career, Many 
manufacturing plants conduct short training pro- 
grams from time to time as new designs and 
methods are developed. Electronic technicians 
also may keep abreast of new developments 
through reading trade literature and attending 
lectures, demonstrations, and discussion groups 
sponsored by firms and associations in the field 

Although applicants for electronic technician 
jobs in each of the different fields are required to 
have the same general knowledge of electronic: 
additional qualifications sought by employers var) 
somewhat from one type of work to another. For 
radio and television repair jobs, men who can dea! 
with customers courteously and effectively are pre 
ferred. Manufacturers of military electronic 
equipment and aircraft prefer men who havi 
served in the Armed Forces as electronic tech 
nicians and are, therefore, familiar with this type 
of equipment. Research laboratories usually hire 
men who have a broad knowledge and interest. in 
electronics theory; men with some college training 
are often preferred. 


Employment Outlook 


i 


Electronic technicians will continue to have ex- 
cellent opportunities for employment in the late 
1950's and the 1960’s, Not only will employment 
grow in existing fields of electronics, but many 
new areas of electronics work are expected to de- 
velop. The potentialities of electronic equipment. 
are just beginning to be exploited. Just as our 
Armed Forces have come to depend heavily upon 
electronic equipment, so too will civilian industries 
find more and more applications for electronics. 

Employment of radio and television repairmen 
will continue to increase during the late 1950’s 
and the 1960’s. The sharpest increases will come 
in the few remaining areas which are not yet 
served by television stations. In the established 
television areas, the amount of television repair 


work will increase somewhat as the trend toward 
2- aud >-set homes continues. 
The widespread introduction of color television 


in the coming decade is also expected to increase 
the dovand for repairmen. Present color tele- 
visio: equipment is considerably more compli- 
cated ihan black-and-white television, and it re- 
quires vreater skill on the part of the repairmen. 
The impact of color television on employment of 
repairinen will be most strongly felt during the 
late 1950's and the early 1960’s, when color receiv- 
ing scis will probably be installed in great num- 
bers. llowever, as color television sets come into 


wider use, it is expected that improvements in 


desien will make them simpler in construction 
and less susceptible to breakdown. In addition, 
repairimen will become better acquainted with the 
equipment and more efficient in making repairs. 
For ‘hese reasons, and because a color set will 
usu lly replace a black-and-white set in the user’s 
home. the long-term effect of color television on 


employment of repairmen is expected to be 
Moderate. 

A -ubstantial increase in employment of elec- 
tronic. technicians is expected in plants manufac- 
turine military and commercial electronic equip- 
ment and aireraft. An inereasing share of Goy- 
ernment expenditures for defense will be used to 
electronic equipment for aireraft, guided 
and other military items. The demand 
for civilian electronic equipment is also expected 
to increase considerably. Greatly increased use of 
electronic control equipment in manufacturing, 
communication and navigation equipment $ in 
transportation, and electronic data-processing 
machines in business offices will result in increased 
employment of electronic technicians in plants 
making this equipment. 

Although the rate of growth in the different 
electronics fields is expected to vary, the fact that 
trained men are often able to transfer between 
fields makes these differences in outlook less sig- 
nificant. 


Earnings and Working Conditions 


There is a relatively wide range of earnings 
among electronic technicians. Beginning techni- 
cians were earning as little as $60 a week in mid- 
1956, whereas some of the more experienced men 
were earning as much as $150 a week. Differences 
in average earnings among fields are relatively 
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smal] compared with the wide range of earnings 
within most specialized fields. Generally, elec- 
tronic technicians employed in research and de- 
velopment work have higher earnings than other 
electronic technicians. : 

Although beginning radio and television repair- 
men arè among the lowest paid of all electronic 
technicians, earnings of journeymen repairmen 
varied widely, with most repairmen earning from 
$70 to $130 a week in 1956. Generally, repairmen 
in the larger cities had the highest earnings. 

Earnings of electronic technicians in radio and 
television manufacturing were generally lower 
than those of other electronic technicians. Most 
of the workers in this field were paid hourly rates 
ranging from about $1.75 to $2.50 in mid-1956. 
Some of these men find it possible to supplement 
their earnings by repairing television sets in their 
spare time. 

Because of the considerable variation in skill 
requirements among electronic technician jobs in 
the manufacturing of military and commercial 
electronic equipment, their pay rates have a wide 
range. In 1956, technicians engaged in this type 
of work generally earned from $1.75 to $3 an 
hour. 

Electronic technicians employed in aircraft 
manufacturing plants are among the better paid 
groups of electronic technicians. In 1956, most of 
these workers earned from $2 to $3 an hour. ? 

Electronic technicians employed in manufactur- 
ing and research usually work the normal 5-day, 
40-hour week, and receive time-and-a-half pay for 
overtime hours: Overtime work is more common 
in aircraft and electronic equipment manufac- 
turing plants because of the complex scheduling 
problems in these industries. Radio and television 
repair shops, most of which are small establish- 
ments, usually have longer working hours. Al- 
though some of the largest shops have a 40-hour 
week, the 6-day, 48-hour week is the more common 
work schedule. Evening and weekend work is 
yery common among radio and television repair- 
men. 

Radio and television repair work is usually car- 
ried on indoors in pleasant, well-lighted surround- 
ings. When repairs are to be made in customers’ 
homes, repairmen must drive to the home, carry 
in their testing equipment and tools, and work 
in whatever space is available near the television 
set. Some physical strain is involved in carrying _ 
sets from customers’ homes to the shop and back 
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again. Perhaps the most hazardous work in this 
field occurs when new antennas are installed on 
roofs. Repairmen must climb ladders to the roof 
and walk about on inclined surfaces. In the re- 
pair operation itself, the major hazard is electrical 
shock, though serious injury from shocks is rare. 

Plants engaged in manufacturing radio and tele- 
vision sets, electronic equipment, and aircraft are 
usually clean, well lighted, and well ventilated. 
The work is usually not very strenuous physically. 
Work assignments in aircraft and electronic equip- 
ment plants change frequently, giving the job a 
freedom from monotony which most technicians 
find desirable. 

Working conditions in research laboratories are 
especially fayorable to young men with a strong 
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interest in new developments. The work is con- 
stantly changing, and the technician can often find 
great satisfaction in a sense of participation in 
the advance of scientific knowledge. Young mex 
who wish to become engineers by attending college 
while working will find research jobs as techni- 
cians more valuable than other types of electronics 
experience, 


Where To Go for More Information 


Information about approved technical institutes 
can usually be obtained by writing to the depar 
ment of education in individual States, or to tlx 
Engineers’ Council of Professional Development, 
29 West 39th St., New York 18, N. Y. 


Industrial Machinery Repairmen 
(D. O. T. 5-83.641) 


Nature of Work 


Industrial machinery repairmen, often called 
maintenance mechanics, maintain and repair ma- 
chinery and other mechanical equipment used in 
a great variety of manufacturing establishments. 
When breakdowns occur, the repairmen must de- 
termine the cause of the trouble and make the 
necessary repairs so that the equipment is returned 

_ to good running order. To do this, they may dis- 
mantle or partly dismantle a machine in order to 
repair or replace defective parts. After the ma- 
chine is reassembled, they usually make the neces- 
sary mechanical adjustments to insure correct 
operation. 

A good part of the repairman’s time is spent in 
preventive maintenance. By regularly oiling and 
greasing maclines, replacing belts, and cleaning 
and repairing parts, he tries to prevent trouble 
which could cause a breakdown of operations. In 
large establishments, the industrial machinery re- 
pairman may keep a maintenance record of the 
equipment he services. Industrial machinery re- 
pairmen use wrenches, screwdrivers, pliers, and 
other handtoolg in their work. They may also 
use welding equipment in repairing broken metal 
parts. 

Repairmen often follow blueprints, lubrication 
charts, and engineering specifications in maintain- 
ing and repairing equipment. They also use parts 
catalogs to order replacements for broken or de- 
fective parts. Occasionally, the repairmen may 
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Industrial machinery repairmen adjusting a section of a grinding 
machine while it is suspended by a hoist. 


sketch a part which is to be replaced by the ma- 
chine shop. 


Where Employed 


à Industrial machinery repairmen are employed 
in almost every type of industrial plant which 
uses any great amount of machinery or equipment. 
Metalworking establishments, in particular, em- 
ploy large numbers of these workers. For exam- 
ple, in late 1956, the automobile industry em- 
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ployed more than 8,000 maintenance mechanics 


and the machinery manufacturing industry em- 
ployed about 6,000, -Plants manufacturing goods 
other than metal products, such.as textile mills, 
petroleum refineries, and paper and pulp mills, 
also employed many of these skilled craftsmen. 
Because industrial machinery repairmen do 
maintenance work in such a wide variety of indus- 
tries. ihey are employed in every section of the 


country. However, the greatest concentration of 
these workers is in New York, Pennsylvania, Ohio, 
Illinois, Michigan, New Jersey, California, Massa- 
chuseits, and other heavily industrialized States. 


Training and Other Qualifications 


Most workers enter this occupation by working 
as helpers and picking up the skills of the trade 
through several years of experience. Others learn 
the irade through formal apprenticeship pro- 
grans. Apprenticeship training usually lasts 4 
years and consists of both shop training and re- 
lated classroom instruction. The apprentice learns 
the use and maintenance of the tools of the trade, 
the operation of the machinery and equipment 
‘which he will maintain, and the lubrication and 


adjustment of machinery. Classroom instruction 
is given in mathematics, blueprint reading, hy- 
draulics, welding, and other subjects related to 
the craft. : 

Mechanical aptitude and manual dexterity are 
important qualifications for workers in this trade. 
Good physical condition and agility are also nec- 
essary, because industrial machinery repairmen 
are sometimes required to lift heavy objects or do 
considerable climbing in order to repair equip- 
ment located at high levels. 


Employment Outlook 


An increasing number of industrial machinery 
repairmen will be needed in the late 1950’s and 
the 1960’s to maintain and repair the growing 
amount of machinery and equipment being used 
in American industry. A substantial expansion 
in new plants, machines, and industrial equipment 
is expected in the 1956-66 decade in the industries 
which employ the largest number of repairmen. 

The use of more expensive-and complicated ma- 
chinery is making repair work and preventive 
maintenance more essential. As production meth- 
ods become more automatic and more integrated, 
manufacturers suffer higher losses from machinery 
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and equipment breakdowns. The trend toward the 
use of more machine tools, transfer equipment, 
and assembling equipment in mechanized (auto- 
mated) lines will require the employment of in- 
creasing numbers of industrial machinery repair- 
men. : 

Tn addition to the new job openings for indus- 
trial machinery repairmen created by industrial 
expansion, many new workers will be needed to 
replace those who die, retire, or transfer to other 
fields of work. 


y 


Earnings and Working Conditions 


A winter 1956-57 wage survey of the Bureau of 
Labor Statistics shows the following average 
straight-time hourly earnings of industrial ma- 
chinery repairmen employed in a wide variety of 
manufacturing and nonmanufacturing establish- 
ments in 12 large metropolitan areas: 


Birmingham. 
Boston__-. 


San Francisco-Oakland_ 
seattle 22 = se se 

The job of the industrial machinery repairman 
is usually not affected by seasonal changes in pro- 
duction. During slack periods, when production 
workers may be laid off, repairmen are usually 


retained for maintenance jobs. Many companies - 


also use machine repairmen to do major repair and 
oyerhaul jobs during periods of curtailed 
production. 

Because motors and other parts of machines are 
not always readily accessible, maintenance me- 
chanics may work in stooped or cramped positions 
close to the floor or from the tops of ladders, The 
use of protective slings, metal helmets, and other 
devices enables these workers to perform their jobs 
safely. 

Most industrial machinery repairmen belong to 
unions. Some of the more important unions in the 
trade are the International Union, United Steel- 
workers of America; the United Automobile, Air- 
craft & Agricultural Implement Workers of 
America; and the International Association of 
Machinists. 
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Jewelers and Jewelry Repairmen 
(D.0.T. 4-71.010, .020, and .025) 


Nature of Work 


Jewelers are skilled workers who make and re- 
“pair rings, pins, earrings, bracelets, and other 
ornaments. They work with small handtools such 
as drills, saws, files, and soldering irons; they also 
use jewelers’ lathes and other machines to reshape 
old jewelry or make new jewelry. Jewelry crafts- 
men work with platinum, gold, silver, or other 
precious metals and with precious, semiprecious, 
or synthetic stones. Repair work includes making 
rings larger or smaller, soldering broken parts, 
and resetting stones. 

Most precious jewelry is made by hand. ‘The 
operations involved include preparing molds and 
dies according to design, casting metals, and plac- 
ing precious and semiprecious stones in settings. 
As a rule, hand jewelers specialize in making a 
particular kind of jewelry; only after years of ex- 
perience do some become all-round jewelers ca- 
pable of making and repairing almost any kind 
of jewelry. 

Costume and other less expensive kinds of 
jewelry are mass-produced. by factory workers 
using assembly-line methods to make the finished 
product. Large manufacturing establishments 
producing inexpensive jewelry generally employ 
only a few highly skilled jewelers who perform a 
limited number of operations such as making 
jewelry models or tools, 

Retail jewelers are primarily businessmen who 
buy and sell diamonds, watches, silverware, glass- 
ware, electrical appliances, and other merchandise. 
Although many retail jewelers are skilled crafts- 
men, an increasing number of the newer retail 
jewelry stores are owned or operated by merchants 
who are not jewelers. When repair work is 
brought to these merchants, they estimate the cost 
and then send the articles to a trade shop or back 
to the manufacturer for repairs. 


Where Employed 


Most jewelers and jewelry repairmen work in 
retail jewelry stores, either as owners or employees, 
or in trade shops which serve these stores. Some 
are employed in jewelry manufacturing establish- 
ments; a few work for department stores and 
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This skilled jewelry worker is setting a diamond. 


wholesale jewelry firms. Information on the exact 
number of jewelers and jewelry repairmen is not 
available. Furthermore, the functions of jewelry 
repairmen and watch repairmen overlap, and it is 
difficult to separate the two occupations. Jewelers 
were not reported separately by the Censu 
Bureau in 1950 but were included in a combine! 
total of about 45,000 employed jewelers, watch- 
makers, goldsmiths, and silversmiths. (For a dis- 
cussion of watch repairmen, see p. 333.) 

As a rule, each employer has only a few skilled 
jewelers. Many retail jewelry stores and trade 
shops employ only 1 or 2 skilled men. Precious 
jewelry also is generally manufactured in small 
shops, and even the few large establishments that 
manufacture costume jewelry are likely to employ 
only a limited number of trained jewelry crafts- 
men. 

Although many small towns have at least. one 
store which sells and repairs jewelry, most of the 
Nation’s 25,000 retail jewelry stores, as well as the 
trade shops which service these stores, are located 
in and near large cities. Precious jewelry manu- 
facturing is concentrated chiefly in the New York 
metropolitan area; the Providence, R. I., area is 
second in importance. In 1954, three-fourths of 
the 1,327 precious jewelry manufacturing plants 
were located in New York, Rhode Island, New 
Jersey, Massachusetts, and Pennsylvania. 
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Training and Other Qualifications 


Young persons generally learn the jewelry trade 


either by serving a formal apprenticeship or 
through informal on-the-job training while work- 
ing for an experienced jeweler. Jewelry repair, 
which is usually less complicated than jewelry 
making, can be learned in a short time by indi- 
viduals already trained in filing, sawing, drilling, 
and other basie mechanical skills. Courses in 


jewelry vepair are sometimes given in those trade 
schools which teach watchmaking and watch re- 
pairing. 

Opportunities for obtaining on-the-job train- 


ing ave not widespread in this trade. Only a few 
of ihe larger shops are able to undertake formal 
apprenticeship training. Depending upon the 
specialty to be learned, the apprenticeship period 
ranves from 2 to 4 years; for example, it takes 3 
years to become a stone setter and 4 years to quali- 
fy as a diamond setter. During each year of the 
apprenticeship, training on the job is supple- 
mened by trade school instruction in design, 
quality of precious stones, the chemistry of metals. 
and other related subjects. The apprentice may 
begin as a charger, setting up the work for solder- 
ing, or he may do simple soldering or rough polish- 


ing. As he gains experience, he advances to more 
difficult work. On completion of the apprentice- 
ship, he becomes a journeyman jeweler. 

High school edueation is desirable for young 
people seeking to enter the trade. Courses in 
chemistry, physics, mechanical drawing, and art 
are particularly useful. Personal qualifications 
important for success in this field are mechanical 
aptitude, finger and hand dexterity, artistic 
ability, and good eyesight. For those planning 
to become retail jewelers, the ability to deal with 
people and manage a business is also important. 


Employment Outlook 


Skilled all-round jewelers with artistic talent 
and mechanical ability will probably be able to 
find employment readily during the late 1950s. 
Specialized jewelry craftsmen such as stone set- 
ters and model makers will also have favorable 
employment prospects, especially in manufactur- 
ing shops. However, beginning jewelers and 
those trained only in repair work may encounter 
difficulty in finding desirable employment. Op- 
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portunities to learn the trade through formal ap- 
prenticeship or informal on-the-job training are 
expected to remain limited. 

Men planning to open their own jewelry stores 
should expect to face considerable competition in 
most parts of the country and should be prepared 
to make a substantial investment. As in the past, 
retail jewelers who can also repair watches will 
have an advantage over those who can work on 
jewelry only, especially in the smaller cities and 
towns. It should be borne in mind that this is a 
luxury trade and any downturn in general levels 
of business activity would adversely affect employ- 
ment opportunities and incomes of jewelers. 

In the long run, little expansion from current 
levels of employment of skilled jewelers and 
jewelry repairmen is expected in either jewelry 
manufacturing or retail trade. The anticipated 
growth in the number of retail jewelry stores is 
not likely to result in a comparable increase in 
employment of jewelers since many of the new 
stores will not be owned or managed by skilled 
jewelers. Most openings for skilled jewelers will 
arise through turnover and from the need to re- 


place those who die or retire from the trade. | 


However, such openings are expected to be rela- 
tively few because the field is a small one and 
because jewelers traditionally work at the trade 
well beyond the normal retirement age, provided 
they retain good eyesight and steady hands. 


Earnings and Working Conditions 


The earnings of jewelers engaged in retail trade 
follow closely the fluctuations in retail jewelry 
sales. Earnings are usually highest in the 
Christmas season and lowest during the summer. 
The size and location of the store also affect the 
incomes of retail jewelers. 

More than three-fourths of the skilled jewelry 
workers employed by precious jewelry manu- 
facturers in the New York City area are covered 
by a collective bargaining agreement between 
their employers and the International Jewelry 
Workers’ Union. In 1956, the agreement provided 
that apprentices were to start at $1.05 an hour and 
receive an increase every 3 months until they 
reach the applicable minimum rate for journey- 
men. The minimum journeyman rates were $2.10 
for stone setters, $2.25 for jewelers doing hand- 
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work, and $2.50 for model makers and diamond 
setters. 

Skilled workers in the precious jewelry manu- 
facturing shops of the New York City area have a 
35-hour workweek and are paid time and one-half 
for all work done before or after the regular 
workday. On the other hand, retail jewelers and 
jewelry repairmen regularly work longer hours. 
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In addition, they may do a considerable amount 
of overtime work, especially during the Christmas 
season. 


Where To Go for More Information 


International Jewelry Workers’ Union, 
19 West 44th St., New York 36, N. Y. 


Maintenance Electricians 
(D. O. T. 4-97.420) 


Nature of Work 


Maintenance electricians are skilled craftsmen 
who are responsible for the efficient operation of 
motors, transformers, generators, and other elec- 
trical equipment used in manufacturing and com- 
mercial establishments. A large part of the main- 
tenance electrician’s work consists of detecting 
trouble spots and repairing defective equipment to 
prevent electrical breakdowns. When trouble does 
develop, the electrician must quickly find and re- 
pair the faulty wiring or equipment in order to 
prevent production losses and inconvenience. 

In the course of his daily work, the maintenance 
electrician performs many different jobs. For ex- 
ample, he may install new electrical equipment or 
he may make repairs by replacing wires, fuses, 
transformers, or switchboards. While doing re- 
pair or installation work, the electrician may link 
wires by splicing them and cutting away the in- 
sulation, twisting the wires together, soldering the 
connection, and applying friction tape. He may 
also measure, cut, bend, and install conduits 
through which wires are connected to outlets, 
panels, and boxes. 

In testing electrical equipment and wiring, the 
maintenance electrician uses such devices as am- 
meters, voltmeters, and test lamps. He sometimes 


` works from blueprints, drawings, layout, or other 


specifications when doing repair or installation 
jobs. He may make mathematical computations 
relating to load capacities of electrical wiring. His 
many different tasks call for the use of a large 
variety of handtools such as wrenches, soldering 
irons, serewdrivers, hacksaws, and pipe heriding 
and threading tools. 

Although all maintenance electricians use the 
same tools and possess the same basic skills, the na- 
ture of their work depends in large part on the 
particular industry in which they are employed. 


The maintenance electrician in manufacturing 
plants usually repairs or maintains the electrical 
equipment operated in connection with the produc- 
tion of a specific item. For example, a steel mill 
requires a large number of electricians to keep its 
rolling mills, heavy cranes, and other electrical 
equipment in good working order. Tn large office 
buildings or apartment houses, skilled electrician: 
are needed to maintain wiring, motors, and com 
pressors used in the operation of elevators, refrig- 
erators, lights, and other electrical equipment and 
fixtures, 


Where Employed E. 


There were about 150,000 maintenance electri- 
cians employed throughout the country in late 
1956. Slightly more than half of these craftsmen 
were engaged in servicing the equipment and ma- 
chinery used in manufacturing plants. About 
14,000 of these workers were employed by manu- 
facturers of primary metal products; 12,000 were 
working in factories producing machinery of all 
types; and 7,000 were employed in chemical and 
allied products plants. The widespread use of 
maintenance electricians is shown by the fact that 
10 other manufacturing industries each provided 
employment for 2,000 or more of these skilled 
workers. 

Of the maintenance electricians working in non- 
manufacturing establishments in late 1956, about 
40,000 were working in retail and service enter- 
prises; State and Federal Governments employed 
another 18,000; and approximately 8,000 were em- 
ployed in maintaining and repairing the electrical 
equipment of mines. The balance were working 
in finance and wholesale trade establishments. 

Although the jobs of maintenance electricians 
are widely distributed throughout the United 
States, the largest number of these workers are 
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employed in those States which are heavily in- 
dustri:lized and which haye the greatest concentra- 


tion of population. In late 1956, 5 States—New 
York «nd Pennsylvania (10 percent each), Tli- 
nois and Ohio (T percent each), and California ~ 
(6 per-cnt)—accounted for 40 percent of the em- 
ployment of these workers. 

The fact that maintenance electrician jobs are 
located in almost every city and town throughout 
the Nation is an important consideration for many 
young people since the choice of an occupational 
field is frequently limited by ties of home, family, 


and friends. Prospects of being employed near 
home «re much better in this field than in many 
other killed occupations. Skilled workers in this 
trade also have the advantage of being able to 
translor to different industries. They may also 
be able to transfer into construction electrician 
jobs with some retraining. 3 


Training and Other Qualifications 


Maintenance electricians can learn the skills of 
their irade through formal apprenticeship pro- 
granis, by informal on-the-job training, or by 
acounuilating experience through a series of jobs 
in their trade. Most training authorities agree 
that apprenticeship programs give the worker 
more thorough preparation, a broader background, 
and greater job mobility in his future working 
life. 

The apprentice program for maintenance elec- 
trician usually lasts about 4 years. Apprentices 
are given on-the-job training and related technical 
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classroom instruction in such subjects as drafting, 


mathematics, and electrical theory. The follow- 


ing list is an example of work experience and sup- 
plemental training that may be required of an 
electrician apprentice who is to work in an indus- 
trial establishment. 

A young man employed in a small plant may 
learn his job by working as a helper to a skilled 
craftsman. By observing the skilled journeyman 
and receiving instruction from him, the helper 
gradually acquires the skills of his trade. Other 
electricians learn the trade by working in the 
maintenance department of a plant and picking 
up some of the fundamentals of the electrician’s 
job. By moving from job to job, they acquire 
sufficient experience so that they are eventually 
hired as journeymen electricians. 
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Example of an apprenticeship training schedule for maintenance 
electricians 


Work schedule 


Approximate 
hours 


8, 000 


Commercial and industrial wiring- 
Signals witing-) 202-2. O 
Power wiring 

Control equipment. 
Lighting circuits____ 
Wire splicing-__ 
Fixture work___ 


Assembly_-------- 
Wiring and repair_ 


Check and repair equipment.. 
Rigid conduit installation__ 
Motor troubles, detection and repair- 
Transformers. 
Repair compensato 
Safety methods___ 


1, 856 


Install light and power equipment_______-- 
Signal equipment___ 
Replace fuses, bulbs. 
Maintain electrical circuits and equipment_— | 


Appliance repair.. 
Safety methods___ 


Motor repair. 
Welding, brazing, and burning. 
General maintenance. 
Safety methods- 
First aid 
Electronice controls and circuii 
Induction heating------------.--+--------- 


Related technical instruction 
Drafting and electrical layout_—_ 
Electrical mathematics. 
Electrical theory. 
Electrical laboratory- 


A young man interested in becoming a mainte- 
nance electrician would do well to include courses 
in physics, mathematics, and shopwork in his 
high school or vocational school curriculum. Be- 
cause the electrical field is subject to constant 
change, many experienced electricians must con- 
tinue to learn new skills in order to do their job. 
For example, many maintenance electricians may 
be required to learn basic electronics in order to 
service the new electronics equipment now being 
introduced in the Nation’s factories and large 
residential and commercial buildings. 
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In selecting apprentice applicants or trainees, 
employers look for young men who have manual 
dexterity and are interested in learning how elec- 
trical equipment functions. Although great physi- 
cal strength is not essential, agility and goo 
health are important. 3 


Employment Outlook 


A substantial increase in the number of mainte- 
nance electrician jobs is expected in the next dec- 
ade. The anticipated industrial growth of the 
country and the long-term trend in the increased 
use of electrical equipment should provide favor- 
able employment prospects for these skilled 
craftsmen. 

As the amount of electrical equipment and 
facilities in use has expanded, the maintenance 
electrician occupation has grown from a few 
thousand workers at the turn of the century to an 
estimated 150,000 in late 1956. Electric power 
production has doubled every 10 years since 1900 
and it is expected to double again in the next dec- 
ade. About half of the electric power generated 
‘today is consumed by industrial concerns, and a 
considerable portion of the remainder is used in 
large office, hotel, and apartment buildings. With 
well over half of the electricity being used in 
establishments which employ maintenance electri- 
cians, it can be expected that the anticipated ex- 
pansion in electrical power production will result 
in inereased employment of these workers. 

The maintenance electrician occupation is one 
which will be favorably affected by the trend 
toward the use of electric and electronics devices 
in automatic manufacturing processes. While this 
shift toward automation may result in a decrease 
in the requirements for some types of production 
workers, increased numbers of maintenance work- 
ers, such as electricians, will be needed. 

In addition to the new job openings which are 
expected to develop as a result of industrial ex- 
pansion and the increased use of electrical equip- 
ment, many new workers will be needed to replace 
the worke: ho die, retire, or transfer to other 
fields of work. Deaths and retirements alone may 
creatg about 2,500 to 3,500 new job openings a 
year during the 1956-66 decade. 


Earnings and Working Conditions 


In general, the earnings of maintenance elec- 
tricians compare favorably with those of other 
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skilled eraftsmen. The following table, based 
upon winter 1956-57 wage surveys made by the 
Bureau of Labor Statistics indicates the average 
straight-time hourly earnings of maintenance 
electricians in 12 large city areas: 


Birmingham. 
Boston- 
Buffalo__ 
Cleveland 
Dallas__——_ 
Kansas City- 
Los Angeles—Long Beac 
Philadelphia_____ 
Pittsburgh— 
St. Lonis____ 


The work environment of the maintenance elec- 
trician varies greatly from job to job. In ihe 
course of a single day, an electrician employed in 
a plant may repair electrical equipment both in 3 
clean air-conditioned office and on the factory floor 
amidst the noise, oil, and grease of machinery 
In order to install or replace electrical equipment, 
pull cable, and perform other repair jobs, mainte- 
nance electricians may sometimes be called upo 
to climb ladders, work on scaffolds, or work i: 
awkward or cramped positions. 

Because they often work around high voltage 
industrial equipment, maintenance electricia::~ 
must be alert and accurate in carrying out thei 
duties. Errors in wiring installations could have 
dangerous consequences to the electrician as well 
as to the operating employees. The safety prin- 
ciples which are now part of all training programs 
have greatly reduced the frequency of accidents. 


All well-trained maintenance electricians are 


taught to use protective equipment and clothing, 
to respect the destructive potential of electricity, 
and to handle small electrical fires, 

Maintenance electricians belong to different 
unions depending upon the industry or plant 
where they are employed. Many of these crafts- 
men are members of the International Brother- 
hood of Electrical Workers. Other unions to 
which maintenance electricians belong are the 
International Union of Electrical, Radio and Ma- 
chine Workers; the International Association of 
Machinists; the International Union, the United 
Automobile, Aircraft, & Agricultural Implement 
Workers of America; and the United Steelworkers 
of America. 


$ 


Where fo Go for More Information 


Tue National Joint Apprenticeship and Training 
Conunittee for the Electrical Industry, 
1200 18th St., NW., Washington 6, D. C. 


fnternational Brotherhood of Electrical Workers, 
1200 15th St, NW., Washington 5, D. C. 
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- The State Supervisor of Trade and Industrial Edu- 
cation or the Local Director of Vocational] Education 
in the State and/or city in which a person wishes to 

` receive training will have lists of training institutions. 


Millwrights 


(D. O. T; 5=78.100) 


Nature of Work 


Millwrights are skilled workers whose principal 
job is (o move and install machinery and other 
heavy equipment used in industry. They must 
know ihe structure and operation of the equipment 
on which they work because, after dismantling and 
moviiy machines, they must also reassemble them 
at the new site. In doing this work, they fit bear- 
ings. »line gears and wheels, connect belts, and at- 
They often work from blueprints 
when preparing platforms on which machines are 
to be mounted or when laying out or installing 
plani equipment and machinery. 

Mi! wrights use hoists, cranes, jacks, erowbars. 
woo:l-n blocking, and other rigging equipment to 
move heavy equipment. They use hammers, 
wrenches, screwdrivers, and other handtools in as- 
sembling machinery. When alining machinery, 
they may also use measuring devices such as mi- 
crometers and calipers. 

In addition to installing, assembling, and dis- 
assembling machinery, millwrights often repair 
and maintain such equipment as conveyors, cranes, 
hoists, and balers. Their maintenance and repair 
duties may include the oiling and greasing of ma- 
chinery, the replacement of worn or broken belts, 
and the welding of metal parts. Millwrights 
sometimes work as part of a maintenance team of 
pipefitters and machine repairmen in keeping an 
automatic production line in operating order. 


tach motors. 


Where Employed 


Most millwrights are employed in those indus- 
tries which use heavy machinery and equipment. 
The principal employers of the 70,000 millwrights 
at work in late 1956 were the automobile, iron and 
steel, machinery, woodworking, pulp and paper, 
and construction industries. The automobile and 
steel industries, which are particularly dependent 
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Millwrights using ctowbars to guide machine into position as it 
is lowered by hoists. 


upon massive equipment in their manufacturing 
operations, together employed about 20,000 of 
these skilled workers. 

Other millwrights are employed by companies 
which specialize in the assembling, disassembling, 
and moving of industrial machinery on a contract, 
basis. Some also work for machinery manufac- 
turers who employ millwrights to install their 
products in customers’ plants. 

Millwrights work in every State. However, 
about half of them are employed in the heavily in- 
dustrialized States of Ohio, Michigan, Pennsyl- 
vania, New York, and Illinois. 
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Training and Other Qualifications 


Workers enter this occupation through ap- 
prenticeship training programs or by picking up 
the skills informally. Those workers who pick 
up the trade, work as helpers to journeymen over 
a period of years until they acquire sufficient 
knowledge and experience to be classified as skilled 
workers. Most training authorities agree that ap- 
prenticeship programs give young persons a more 
thorough preparation for this skilled trade. Ap- 
prenticeship programs generally last 4 years. Ap- 
prentices are given shop training in dismantling, 
erecting, and repairing machinery and equipment. 
They are also trained in floor layout, the installa- 
tion of machinery and electric motors, welding, 
and the erection of structural steel, plate steel, 
conveyors, and building beams. The apprentice- 
ship program includes related classroom instruc- 
tion in mathematics, general science, blueprint 
reading, hydraulics, and electricity. Many com- 
panies prefer that apprentice applicants be high 
school graduates between the ages of 18 and 26. 

High school courses in mathematics, mechanical 
drawing, and shop work will be useful to young 
persons interested in becoming millwrights. Be- 
cause millwrights often assemble and disassemble 
complicated machinery, mechanical aptitude will 
be helpful to young men entering the trade. 
Strength and agility are other important. qualifi- 
cations for millwright work, which often requires 
considerable lifting and climbing. 


Employment Outlook 


This occupation will offer employment oppor- 
tunities for many new workers during the late 
1950’s and the 1960’s. It is expected to expand 
at a faster rate than the Nation’s labor force. 

‘New plant and equipment expenditures by the 
industries employing millwrights are expected to 

be higher in the 1956-66 decade than in the pre- 
vious 10 years. The building of new plants, the 
addition of new machinery, new plant layouts, and 
the maintenance of increasing amounts of heavy 
machineryand equipment will all require the skills 
of millwrights. 

The trend toward mechanization (automation) 
which is taking place in American industry will 
also result in an increased demand for millwrights. 
The automobile industry is an example of an in- 

dustry which is expected to further mechanize its 


machining and assembling operations. Mili- 
wrights will be needed in greater numbers in this 
industry to install, move, and maintain machine 
tools, presses, transfer equipment, conveyor sys- 
tems, and mechanized assembly lines. 

In addition to the new job openings which are 
expected to develop because of industrial expai 
sion and increased mechanization, about 1,400 to 
1,600 workers will be needed each year during ihe 
1956-66 decade to replace the millwrights who dic 
or retire. Replacement needs will also be created 
by those who shift to other lines of work. 


Earnings and Working Conditions 


‘The earnings of millwrights depend upon the 
city where they are employed as well as the type 
of business in which their employer is engaged. 
According to a winter 1956-57 survey by the Bu 
reau of Labor Statistics, the average hourly eari- 
ings of millwrights employed in manufacturing 
industries in 11 large metropolitan areas ranged 
from $2.19 in Boston to $2.66 in San Francisco- 
Oakland. Average straight-time hourly earnings 
of millwrights employed in manufacturing plant: 
in the areas studied were as follows: 


Cleveland. 
Dallas___ 
Kansas City es 

Los Angeles—Long Beach_ 
Philadelphia__ 
Pittsburgh__ 
St; ihduiseoc sae 
San Francisco—Oakland__. 
Beet blest reek oe 


Millwrights employed by companies doing con- 
tract installation work and construction compa- 
nies usually earn more than those employed in 
manufacturing industries. For example, the union 
wage rate for millwrights employed by contract 
installation companies in Chicago was about $3.30 
an hour in mid-1956. The union wage rates for 
millwrights working in the building trades in 
July 1956 ranged from $2.53 an hour in Charlotte 
to $3.58 an hour in Cleveland. The rate in Roch- 
ester was $3.40; in Detroit, $3.37; in St. Louis, 
$3.25; and in the San Francisco-Oakland area, 
$3.20. The wage rates for apprentices generally 
start at approximately 50 percent of the skilled 
worker’s rate and progress to the full rate by the 
end of the training period. 


or 
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Millwrights employed by manufacturing com- : 


panies often have more job stability than those 
working for construction companies or millwright 
companies which do work on a contract basis. Al- 
though the work of millwrights is not seasonal, 


the latter employees may have short periods of 
unemployment between jobs. 

The work of millwrights occasionally involves 
certain hazards. For example, they work with 


hoists and cranes in moving heavy machinery and 
equipment and must often work on high ladders. 
They ave also subject to the hazard of falling ob- 
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jects. In recent years, accidents have been reduced 
by the use of protective devices such as safety belts, 
metal hats, and shoes with metal toes. 

Most millwrights belong to unions. Some of 
the more important unions to which these workers 
belong are the International Association of 
Machinists; United Brotherhood of Carpenters 
and Joiners of America; United Steelworkers of 
America; International Union, United Automo- 
bile, Aireraft & Agricultural Implement Workers 
of America; and International Brotherhood of 
Pulp, Sulphite and Paper Mill Workers. 


Refrigeration and Air-Conditioning Mechanics 
(D. O. T. 583.941) 


Nature of Work 


Refrigeration and air-conditioning mechanics 
install, maintain, and repair refrigeration and 
air-conditioning equipment used in such places 
as theaters, food stores, restaurants, homes, fac- 
tories. and office buildings. In installing a new 
refriceration or air-conditioning unit, the me- 
chanic positions motors, condensers, and humidi- 
fiers in accordance with design specifications. He 
also assembles and connects piping and refriger- 
ant lines and then connects the equipment to an 
electrical power source. He installs electrical con- 
trols and checks the voltage entering the motor. 
After completing the installation and connecting 
the recording and gaging deyices, the mechanic 
starts the unit and tests it for proper performance 
and for leaks, He adjusts the pumps, humidifiers. 
filters, and other components in order to obtain the 
most efficient performance. On larger installation 
jobs, the mechanie must read and interpret blue- 
prints or drawings. On smaller installations, he 
may have to prepare his own sketches and do 
simple layout work such as measuring and cutting 
pipe. - 

Mechanics engaged in maintenance work regu- 
larly lubricate the machinery, replenish the re- 
frigerant, adjust valves, and examine other parts 
of the unit in order to detect leaks and other de- 
fects before serious trouble develops. When re- 
frigeration and air-conditioning equipment-breaks 
down, the mechanic must diagnose the cause and 
make the necessary repairs. In looking for de- 
fects, he may disassemble such parts as springs 
and brushes. After the cause of the trouble has 
been located and the defective part repaired or 


Mechanic charging a freezer with refrigerant. 


replaced, the mechanic reassembles the unit. He 
may also make electrical repairs in connection 
with his work. The mechanic uses tools and equip- 


“ment such as electric drills, soldering torches, flar- 


ing tools, benders, hammers, screwdrivers, and 
pliers, and testing devices such as leak detectors , 
and test lights. 


Where Employed 


A considerable number of these mechanics are 
employed in shops which specialize in the repair 
and maintenance of commercial, industrial, and 
home refrigeration and air-conditioning equip- 
ment. Others work for construction companies, 
refrigeration or air-conditioning equipment manu- 
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facturers, contractors, and dealers. Some are 
employed by department stores, hotels, restaurant 
chains, factories, and other establishments large 
enough to require full-time maintenance men. 
Many mechanics have opened their own shops 
specializing in the repair of air-conditioning and 
refrigeration equipment. 

Because of the widespread use of refrigeration 
and air-conditioning equipment, these workers are 
employed in all parts of the country. However, 
they are primarily employed in the large cities, 
where most of the large commercial and industrial 
establishments are located. New York, California, 
Illinois, Pennsylvania, and Texas lead in the em- 
ployment of these workers. 


Training and Other Qualifications 


Many refrigeration and air-conditioning me- 
chanics pick up the skills of their trade through 
on-the-job experience. They start as helpers and 
acquire their skills by working for several years 
with experienced craftsmen. 

Apprenticeship training is another method of 
learning this trade. The apprenticeship pro- 
grams, which generally last 4 or 5 years, include 
both practical experience and classroom instruc- 
tion. Apprentices are given training in the in- 
stalling and connecting of refrigeration equip- 
ment, gas lines, liquid lines, air control lines, and 
other kinds of piping. As their training pro- 
gresses, they do layout and assembly work and are 
taught the planning aspects of the trade. Ap- 
prentices are given classroom instruction in mathe- 
matics, blueprint reading, compression refrigerat- 
ing systems, heat transfer and insulation, electrical 
controls, and related subjects. 

Employers prefer to hire high school graduates 
who have had courses in mathematics, mechanical 
drawing, and physics. Mathematical ability is 

_ an important qualification since workers in this 
„trade are often required to make involved calcula- 
tions in installing equipment. Mechanical apti- 
tude and the ability to understand and work with 
electricity are other important qualifications. 

Some technical institutes offer courses designed 
to help stu qualify for positions as refrigera- 
tion servicemen and air-conditioning technicians. 
In these courses, students are taught to install, 
operate, maintain, and repair all types of refrig- 
eration and air-conditioning equipment. They 


also take courses in electricity, mathematics, and 
drawing. 

Although great strength is not essential, per 
sons interested in entering this occupation should 
be in good physical condition because they 
often required to lift and move some of the air- 
conditioning and refrigeration equipment. 


Employment Outlook 


The continued increase in the use of refriger- 
tion and air-conditioning equipment in the 
Nation’s factories, commercial building, and 
homes in the late 1950's and the 1960's is expected 
to create a demand for thousands of additional 
mechanics who can install, maintain, and repair 
refrigeration and air-cooling equipment. The 
number of refrigeration and air-conditioning 
mechanics is expected to grow at a faster rate than 
the labor force as a whole. In addition to the in- 
creased number of jobs resulting from the growth: 
of this occupation, many openings will arise when 
workers die, retire, or transfer to other fields of 
work, 

The use of refrigeration as a means of preserv- 
ing food and other perishable items has grown 
tremendously in recent years. An increasiny 
number of food items are preserved by refriger: 
tion from the time they are picked in the fields o 
produced in factories until they reach the con 
sumers’ homes. Refrigerated storage warehouses. 
freight cars, trucks, and display cases have becom: 
the principal means of preserving perishable foo:l 
in transit and in stores. The number of home 
refrigerators in use has increased at a rapid rate 
to keep up with this trend. From 1947 to 1954, 
the production of household mechanical refrigera: 
tors, 9.5 cubic feet and over, increased more than 
1,000 percent. The relatively new and growing 
frozen foods industry requires a great amount of 
refrigeration equipment. During the 1947-54 
period, the production of home and farm freezers 
(12.5-16.4 cubic feet) increased from about 45,000 
to almost 360,000, 

Refrigeration is also becoming increasingly im- 
portant as part of the production process in the 
manufacture of such products as synthetic rubber, 
oil, high test gasoline, medicine, and drugs. Re- 
frigeration is used to hold the temperature of the 
raw materials of these products at certain levels 
during processing in order to control their con- 
sistency, brittleness, tensile strength, or other 


properties. A continued growth in the use of 
refrigeration in the 1956-66 decade is expected. 
Air conditioning is becoming extremely im- 


portant in industrial, commercial, and home use. 
Many manufacturers use air conditioning for the 
conirol of air temperatures and humidity and for 
the removal of dust from the air during the pro- 
duction process. Film, explosives, leather, paper, 
optical goods, ammunition, plastics, and elec- 
tronics equipment are examples of products in 
which air conditioning is used at some time during 
the manufacturing process. The increasing use 
of nir conditioning in offices, stores, and places of 
entertainment is indicated by the 150 percent 
growth in the production of air-conditioning units 


2 tons and over from 1947 to 1954. Air condition- 
ing for the home has had its greatest expansion in 


recent years, with more than a 3,000-percent in- 
crease in the production of home-type air condi- 
tioners between 1947 and 1954. The recent intro- 
duction of the heat pump, a combination cooling 
aud heating unit for home use, is also expected 
to contribute to the growth of this occupation. 


Earnings and Working Conditions 


Although earnings data on a national scale are 
not available, the following wage information col- 
lected from a small number of employers in large 
cities on the Bast Coast shows that the earnings of 
refrigeration and air-conditioning mechanics com- 
pare favorably with those of other service mechan- 
ics. The rates of pay for skilled mechanics some- 
times differ according to the size of equipment 
they work on, the type of work performed, and the 
type of establishment by which they are employed. 
For example, in January 1957 in some repair 
shops, journeymen who worked on equipment up 
to 5 horsepower were receiving $2.75 to $3 an 
hour; men working on equipment of more than 
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5 horsepower were generally being paid more than 
$3 an hour. Men employed on the maintenance of 
commercial equipment generally received higher 
earnings than those employed on household equip- 
ment, even where the equipment was of the same 
size. Some mechanics working for distributors 
of commercial refrigeration and air-conditioning 
equipment, doing installation work, were gener- 
ally receiving $2 to $3 an hour at the end of 1956. 
Apprentices usually start at about half the jour- 
heyman rate and receive increases after each 
6-month period, moving up to 75 to 90 percent of 
the journeyman rate during the last 6 months, 

Although most employers try to maintain the 
same work force throughout the year, some me- 
chanics may be laid off during the winter months. 
Most mechanics work a 40-hour week. However, 
during the summer months they must often work 
overtime or at irregular hours to prevent financial 
loss and the inconvenience which can result from 
a breakdown of refrigeration or air-conditioning 
equipment. Time and one-half is paid for over- 
time in most shops. 

Mechanics are sometimes required to work at 
high levels while installing new equipment. They 
may also work in awkward or cramped positions 
in order to reach motors or other parts of the 
equipment they are repairing. Hazards in this 
trade include those associated with the handling of 
heavy equipment and the possibility of torch 
burns. 

Many refrigeration and air-conditioning me- 
chanics belong to labor unions. Some of the more 
important unions in the trade are the United As- 
sociation of Journeymen and Apprentices of the 
Plumbing and Pipe Fitting Industry of the 
United States and Canada; the International 
Brotherhood of Electrical Workers; and the Sheet 
Metal Workers’ International Association. 


Watch Repairmen 
(D. O. T. 471.510) 


Nature of Work 


Watch repairmen (also known as watchmakers) 
do precise and delicate work in-connection with re- 
pairing and adjusting watches, clocks, and other 
timepieces. The first step in restoring watches to 
good working condition is to remove the works 
from the case and, with the aid of a magnifying 


eyeglass, examine the various parts of the mecha- 
nism, Repairmen may then replace mainsprings, 
hairsprings, balance and other wheels, or broken 
jewels, and adjust improperly fitted wheels and 
other parts. They may also clean and oil the 
parts, replace dials, hands, watch crystals, and 
wristbands. The use of mass-produced parts 
which are interchangeable has considerably re- 
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Watch repairing requires patience and mechanical skill. 


duced the need for making parts by hand. How- 
ever, the factory-made parts must sometimes be 
adjusted to a particular watch to insure a “true” 
fit. In their work, watchmakers use small lathes 
and hand tools such as tiny pliers and screwdrivers. 

Watchmakers who own or work in retail jewelry 
stores frequently repair jewelry as well as watches 
and may also perform a variety of sales and man- 
agerial duties. ‘They may hire and supervise sales 
clerks, other watch repairmen, jewelers, and en- 
gravers; arrange window displays; and purchase 
and sell such items as silverware, china, and lamps. 


i Where Employed 


Most watch repairmen work in retail jewelry 
stores (25,000 according to the 1954 Census of 
Business) or in separate watch repair shops, either 
as owners or employees. Many are employed by 
department stores and mail order houses or operate 
watch repair concessions in such establishments. 
Others work for trade shops (not usually open to 
the public) which repair watches for retail stores. 
A number work for jeweled-watch factories and 
importing firms or teach in watch repair schools. 

The exact number of watch repairmen is un- 
known. Many of the functions of watch repair- 
men and jewelers overlap and it is difficult to sep- 
arate these occupations. Furthermore, some peo- 
ple who are employed in other occupations do 
watch repairing on a part-time basis. According 
to nsns, a total of 45,000 jewelers, watch- 

wakers, goldsmiths, and silversmiths were em- 

ployed in 1950; it is estimated that at least half 

this number were engaged primarily in watch re- 
pairing. ; 
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Although watch repairmen work in all parts of 
the country, they are located chiefly in and near 
heavily populated cities. The greatest proportion 
of these workers are concentrated in New York 
City, but large numbers are also found in Chicago 
and Detroit. 


Training and Other Qualifications 


A few States—Iowa, Indiana, Louisiana, Min- 
nesota, Oregon, Tennessee, and Wisconsin—re- 
quire that watch repairmen obtain a license to work 
at the trade. Watch repairmen in these States 
must pass an examination designed to test their 
skill with tools and their knowledge of watch con- 
struction and repair. However, watchmakers in 
all States can demonstrate their ability by success 
fully passing an examination given by either the 
Horological Institute of America or the United 
Horological Association of America. The certifi 
cates awarded watchmakers who pass these exami- 
nations are widely recognized as indications of ac 
ceptable skill by employers throughout the coun- 
try. 

Many young people prepare for this trad 
through courses given in private watch repai 
schools. Some enter through vocational high 
school training. Others are trained in formal ap- 
prenticeship or other on-the-job training pro 
grams. ; 

Nearly 50 watch repair schools were in opera- 
tion in 1956. These schools generally had no spe- 
cific educational requirements for entrance il- 
though most students were high school graduates. 
The length of time required to complete the 
course—usually 18 months to 2 years—is deter- 
mined by the content of the course offered, the 
ability of the individual student, and whether at- 
tendance is full- or part-time. In most watch re- 
pair schools, a considerable amount of time is 
spent taking various types of watch movements 
apart and reassembling them, truing hairsprings, 
removing and replacing balance staffs and balance 
wheels, learning how to use a watchmaker’s lathe, 
and cleaning watches. Students are required to 
furnish their own tools. 

Important qualifications for success in this field 
are mechanical aptitude, finger dexterity, a sensi- 
tive touch, good vision (with or without glasses), 
and patience. For those interested in owning or 
working in a retail store, salesmanship and a good 
business sense are desirable. 


ee aA 
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Most beginners work in retail jewelry stores 


where they can get the experience needed to reach 
a high rate of output. Those with sufficient 
funds—about $1,000 to $1,500 is needed to cover 
the cost of a watch-timing machine and other tools 
and equipment—may open their own watch repair 
shops. Some watch repairmen gradually extend 
their services to include the sale of various items 


of jewelry and eventually establish retail jewelry 


stores. 


Employment Outlook 


Job openings for "beginning watch repairmen 
are expected to be limited in the late 1950’s. How- 
ever, employment opportunities will be good for 
experienced repairmen who have established repu- 
talions for doing high quality work. Most vacan- 
cics will arise from the need to replace watch- 
makers who will die, retire, or transfer to other 
fields of work. In addition, a few new jobs will 
be available, particularly in small cities where 
business activities are expanding. However, a 
plentiful supply of watehmakers will probably be 
available to meet this moderate demand for their 
A considerable number—mostly veter- 
ans—were trained in the period immediately fol- 
lowing World War I and, although the number of 
watchmaking schools had declined from about 125 
in the early postwar period to fewer than 50 in 
1956, the supply of watchmakers for repair work 
was still ample. There was, however, a brisk de- 
mand for trained watchmakers to fill light as- 
sembly jobs in industry or to repair instruments 
and electronic devices. 

In the early 1960’s and over the long run, little 
expansion in employment of watchmakers is likely. 
Factors which will tend to increase the demand for 
watchmakers appear to be offset by other factors 


Services, 


which will operate to decrease it. The number of | 


watches in use will probably continue to rise since 
many persons who do not now own watches will 
buy them and the trends toward owning more than 
one watch, wearing watches as costume jewelry, 
and buying more children’s watches are expected 
to continue. The popularity of small watches, 
which need repair more frequently than large ones, 
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and the introduction of more complicated time- 
pieces—chronographs, calendar watcnes, and self- 
winding watches—will also help maintain a large 
volume of repair work. On the other hand, sales 
of inexpensive watches which can be replaced at 
a price as low as the cost of repairing them will 
probably continue to grow; competition from per- 
sons employed in other fields who repair watches 
in their spare time is expected to continue; and 
new types of watches are being developed which 
will require less repair, 


Earnings and Working Conditions 


Salaries of beginning watchmakers ranged 
from about $50 to $70 a week in 1956 depending 
on individual ability and the type and place of 
employment. Experienced watch repairmen who 


are in business for themselves usually earn consid- 


erably more than those working for a salary. 
However, earnings of those who are self-employed 
vary greatly according to the volume of repair 
work and, in the case of watchmakers who own re- - 
tail jewelry stores, the volume of sales. According 
to a 1955 survey made by the Horological Institute 
of America, weekly earnings of experienced sal- 
aried watchmakers ranged from about $80 to $90 
and those of self-employed watchmakers from $90 
to $125. d 
Watchmakers frequently work longer than the 
standard 40-hour workweek. Average working 
hours in 1955 were reported to be about 47 a week 
for salaried watchmakers and about 56 hours for 
those who were self-employed. Although there 
may be some tendency toward eye strain, the work 
involves little physical exertion, This light, se- 
dentary work is frequently recommended to cer- 
tain handicapped and disabled workers. K 


Where To Go for More Information 


Information on schools giving training courses 
acceptable to the trade, as well as on watch re- 
pairing as a career, may be obtained from: 

Horological Institute of America, 

P.O. Box 336, Annandale, Va. 

United Horological Association of America, Inc., 
1901 East Colfax Ave., Denver, Colo. 


MACHINING OCCUPATIONS 


Almost every item produced by American in- 
dustry contains metal parts or is manufactured 
by machines made of metal parts. Most of these 
metal parts are made to precise dimensions by a 
group of key craftsmen known as machining 
workers. These workers use stationary power- 
driven machines known as machine tools to form 
metal to desired shapes and sizes. Machining is 
the most common method of producing metal parts 
to specified sizes. It is 1 of the 5 principal meth- 
ods of shaping metal. The others are casting, 
forging, rolling, and stamping. 

Machining workers make up the largest occupa- 
tional group in the metalworking trades. Their 
special skills make them one of the most important 
groups of craftsmen in our labor force. In late 
1956, more than a million workers were employed 
in the skilled and semiskilled machining occupa- 
tions as a/l-round machinists, tool and die makers, 
machine tool operators, layout men, and setup 
men. 


Nature of Work 


- The principal job of metal machining workers 
is to operate machine tools. A machine tool is a 


power-driven machine which firmly holds both - 


the piece of metal to be shaped and a cutting in- 
strument, or “tool,” and brings them together so 
that the metal is cut, shaved, ground, or drilled. 
In some cases, the cutting tool is moved and the 
metal is held stationary; in others, the metal is 
moved against a stationary tool. The most com- 
mon types of machine tools are: lathes, grinding 
machines, boring mills, drilling machines, milling 
and broaching machines, shapers, and planers. 
The lathe is a machine in which the piece of metal, 
while revolving on a spindle, is cut to size 
by contact with a sharp metal cutting tool. Grind- 
ing machines are used to remove metal from in- 
ternal and external surfaces by means of power- 
driven abrasive wheels. Boring mills and drilling 
machines are used to make holes in metal. Milling 
and broaching machines shape and remove metal 
with multiple cutting edge tools. Shapers and 
planers are machine tools which produce flat 
surfaces. 
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Accuracy is of prime importance for most metal 
machining work. Machines, engines, and other 
metal products are made of separate metal parts 
which must be made to precise dimensions by 
machining processes so that they are interchange 
able and can be easily assembled for mass-produc- 
tion purposes. Metal parts are often machined 
to dimensions equal to about one-thirtieth the size 
of a human hair or one-tenth of one-thousaniths 


_ of an inch (0.0001). Directions to the tool and die 


makers, the all-round machinists, the setup and 
layout men, and the skilled machine tool operators 
are generally given in the form of a drawing or 
blueprint upon which exact dimensions of the 
finished part are specified, Machining workers 
frequently use a precision measuring instrument 
known as a micrometer or “mike” to check the 
accuracy of their work against specifications. 

In addition to the operation of machine tools, 
the skilled tool and die makers, machinists, and 
layout men spend a considerable portion of their 
time doing precision handwork such as laying 
out and assembling metal parts. After the sepa- 
rate parts have been machined, they use chisels, 
serapers, and other small handtools in chipping, 
filing, and polishing the parts for exact fit in the 
final assembly. : 

The all-round machinist is a skilled worker who 
can operate most types of machine tools. The 
most highly skilled machining job is that of the 
tool and die maker who specializes in making dies 
for use with presses and die casting machines, de- 
vices to guide drills into the metal, and special 
gages to determine whether the work meets speci- 
fied tolerances, The largest:number of machining 
workers are the skilled and semiskilled machine 
tool operators who run lathes, drilling machines, 
milling machines, grinders, and other machine 
tools. Setup men and layout men are skilled 
specialized workers employed in plants which pro- 
duce large amounts of metal items.- Setup men 
adjust machine tools so that semiskilled machine 
tool operators can run the machine and perform 
the proper machining operations. Layout men 
mark machining directions on metal so that an op- 
erator can perform the proper machining opera- 
tions. A detailed discussion of the types of work 
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performed by workers in each of these machining 
occupations is presented later in this chapter, 


Where Employed 


About 600,000 machine tool operators, 265,000 
machinists, 135,000 tool and die makers, and 45,- 
000 setup men and layout men were employed in 


machining jobs in late 1956. More than three- 
fourths of these workers were employed in the 
metalworking industries, mostly in plants which 
manufacture machinery, transportation equipment 
such as automobiles and aircraft, fabricated metal 
products, and electrical machinery and equipment. 


(See chart 41.) 


CHART 41 


DISTRIBUTION OF MAJOR MACHINING JOBS 
BY INDUSTRY, 1956* 
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The remainder were employed in nonmetal- 
working establishments such as the repair shops 
of railroads and the maintenance shops of fac- 
tories which make textiles, paper, glass, and chemi- 
cals, Although the number of machining workers 
in individual nonmetalworking plants is relatively 
small, these plants, as a group are an important 
source of employment. These industries are par- 
ticularly important sources of employment for all- 
round machinists. 

Machine tool operators, tool and die makers, 
and all-round machinists are employed in every 
State and in almost every city in the country. 

427675°—571— 23 


Nearly two-thirds of the machining workerseare 
employed in New York, Ohio, Michigan, Illinois, 
Pennsylvania, California, New J ersey, and Mas- 
sachusetts. (See chart 42.) 


Training, Other Qualifications, and Advancement 


Except for the semiskilled machine tool operat- 
ing jobs, the common method of entering these oc- 
cupations is through apprenticeship. The ap- 
prenticeship is a period of formal on-the-job train- 
ing during which the new worker learns all the 
aspects of his trade. He is taught how to operate 
machine tools, and how to use handtools and 
measuring instruments. In addition to shop train- 
ing, the apprentice is given classroom instruction 
in blueprint reading, mathematics, and other re- 
lated subjects. In choosing apprentices, em- 
ployers usually prefer young men who have a high 
school or trade school education. Some companies 
use aptitude tests to determine whether applicants 
for their apprenticeship programs have the neces- 
sary mechanical ability and the temperament 
suited to perform exacting work. 

Most machine tool operators and some machin- 
ists and tool and die makers have picked up 
the skills of their trade informally through ex- 
perience on-the-job. They generally start in the 
less skilled machine tool jobs and gain “know- 
how” while working with experienced craftsmen. 
They advance to the more skilled jobs after they 
acquire sufficient experience and knowledge. Some 
of these workers have helped to qualify themselves 
for the more skilled trades by taking courses in 
blueprint reading and shop mathematics in voca- 
tional schools. 

Machining work is not physically strenuous. 
The machine tools do the actual cutting while the 
machining worker sets the machine, watches the 
controls, and checks the accuracy of the work. 
The workers, however, usually stand at their jobs 
most of the day and must be able to move about 
freely. Since continuous attention is required 
when the machine is in operation, the work may 
be rather tedious, especially on simple and repeti- 
tive machining jobs. However, where the work 
is varied and complex, and standards of accuracy 
are high, a worker can experience the satisfaction 
which comes to a capable and conscientious crafts- 
man ina highly skilled trade. 

Because the work is not physically strenuous, 
women are sometimes employed as machine tool 
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operators. For the most part, they are employed 
in the less skilled machining operations; practi- 
cally none are working as tool and die makers or 
all-round machinists, and relatively few are em- 
ployed as skilled machine tool operators. 

There are several advancement opportunities for 
workers in these occupations. For example, 
skilled machining workers are able to advance to 
positions as foremen. Some skilled machining 
workers are able to move into administrative jobs 
in metalworking establishments. Some of the tool 
and die workers can advance to positions as tool 
designers. Another area of opportunity available 
to skilled machining workers is the possibility of 
opening their own tool and die establishments or 
machine shops. 


Employment Outlook 


There will be thousands of opportunities for 
new workers to get jobs as tool and die makers, 


NEARLY TWO-THIRDS OF THE MACHINING JOBS ARE IN EIGHT STATES, 1956* 
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all-round machinists, machine tool operators, lay- 
out men and setup men in the late 1950’s and the 
1960’s. During this period, the number of work- 
ers employed in machining jobs is expected to 
rise significantly above the average level of em- 
ployment in 1956 of more than a million, A large 
proportion of job openings will result from the 
need to replace workers who die, retire, or transfer 
to other fields of work. 

Despite fluctuations caused by changing busi- 
ness conditions, the long range trend of employ- 
ment in the metalworking industries has been up- 
ward. In recent years, employment of production 
workers in the metalworking industries, in which 
the majority of the machining workers are em- 
ployed, has increased at a faster rate than produc- 
tion-worker employment in all manufacturing in- 
dustries. Between 1947 and 1956, the average 
employment of production workers in the metal- 
working industries increased 14 percent as com- 
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pared with the 3-percent increase for all manu- 
facturing industries, A rising population coupled 
with the growth of individual incomes should 
resuit in a continuing demand for metal consumer 
products such as automobiles, heating and cooking 
equipinent, and home freezers. Anticipated con- 
tinued expansion in expenditures for new plants 
and «juipment should result in a growing volume 
of metal products used by industry such as ma- 
chinery, engines, and pumps. 

In the maintenance shops of nonmetalworking 
industries, long-run growth in machining employ- 
ment is also expected. Asa whole, these industries 
also have a general upward trend associated with 
rising population and higher national income. 
Moreover, the gradual mechanization of industry 
tends to expand the need for maintenance machin- 
ing workers to keep mechanical equipment in good 
condition, Many of these nonmetalworking in- 
dustvics are much less affected by changes in gen- 
eral business conditions than are the metalworking 
industries, so that machining workers in the non- 
metalworking industries tend to have fairly steady 
employment over the years. 

Ini ployment opportunities for machining work- 
ers will also be affected by defense activities. Al- 
though it is difficult to make long-range projec- 
tions of defense expenditures, it appears likely 
that the Armed Forces during the late 1950’s and 
the 1960’s will increase their purchases of metal 
products. 

Employment in the individual machining occu- 
pations is expected to increase at varying rates. 
Technological changes now developing are ex- 
pected to result in a slower rate of employment 
growth for machine tool operators and setup men 
than is anticipated for tool and die makers and 
machinists. One of these developments is the use 
of automated machining lines in which machine 
tools are linked together for automatic produc- 
tion operations. 

The numerical control of machine tools is 
another technological advance which, if widely 
introduced, could be a major factor in significantly 
affecting both the skill requirements and the em- 
ployment of machine tool operators and setup 
men. The use of such controlled machine tools 
broadly involves the following sequence of opera- 
tions: Engineers or draftsmen translate part 
dimensions and tolerances, cutter shapes and sizes, 
cutting paths and sequences, and other data into 
numbers, or codes representing numbers. The 
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data are then punched onto tapes or cards which 
are inserted into electronic devices which auto- 
matically operate the machines. The machine- 
tool operator installs the tool, inserts and removes 
the workpiece, and changes the tapes or cards. 

Numerically controlled machine tools would 
thus simplify the job of the machine tool operator 
as well as reduce machining time. Although it is 
still too early to measure the effect of this tech- 
nological development, if numerically controlled 
machine tools should prove economical and be 
generally adopted, the growth of employment in 
machining occupations—particularly machine- 
tool operators—would be slowed. (A more de- 
tailed discussion of the employment outlook in 
individual machining occupations is presented in 
the individual sections later in this chapter.) 

In addition to the expected rise in machining 
employment, replacement needs will create thou- 
sands of openings. Death and retirement of ex- 
perienced men alone will provide about 20,000 
openings annually during the 1956-66 decade. 
This will be a particularly important factor in the 
skilled machining occupations, which have a rela- 
tively high proportion of older workers. In the 
less skilled occupations, shifting into other lines 
of work is fairly common and many thousands of 
openings will arise in this way. 


Earnings and Working Conditions 


The earnings of skilled machining workers gen- 
erally compare favorably with those of other 
skilled industrial workers. Tool and die makers 
are the highest paid workers in the machining 
group, and among the highest paid skilled workers 
in manufacturing. Detailed earnings information 
is presented in the discussions of the individual 
occupations. 

Most of the shops in which machining workers 
are employed are fairly clean, well lighted, and 
free from dust. Safety instructions are an im- 
portant part of job training. Because they work 
with high speed machine tools and sharp cutting 
instruments, workers in these occupations need 
good safety habits. Persons working around ma- 
chine tools are prohibited from wearing loose 
fitting clothing and frequently wear protective 
goggles. 

Machining workers are employed by companies 
which generally provide paid holidays and paid 
vacations. Other benefits available to some of the 
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workers in these occupations include life insur- 
ance, hospitalization, medical and surgical insur- 
ance, sickness and accident insurance, and pen- 
sions, 

The great majority of machining workers are 
members of unions. Among the labor organiza- 
tions in this field are the International Associa- 
tion of Machinists; the International Union, 
United Automobile, Aircraft & Agricultural Im- 
plement Workers of America; the International 
Union of Electrical, Radio and Machine Workers; 
the United Steelworkers of America ; 
chanics Educational Society of America. 


Where To Go for More Information 


Employment Outlook in Metalworking Occupations, 
Bulletin No. 1130, U. S. Department of Labor, Bureau 
of Labor Statistics, 1953, 38 pp., T charts, 14 illus., 
Superintendent of Documents, Washington 25, D. C., 
price 30 cents. 

The National Tool & Die Manufacturers Asso- 
ciation, 907 Public Square Building, Cleveland 13, 
Ohio, offers information on apprenticeship train- 
ing, including Recommended Apprenticeship 
Standards for Tool and Die Makers, certified by 
the U. S. Bureau of Apprenticeship and Training. 
Many local offices of the State employment sery- 


ice, affiliated with the U. S. Employment Service. 
offer free aptitude testing to persons interested in 
determining their capacity to acquire the skills 
necessary for the all-round machinist and tool and 
die making trades. The State employment service 
also refers applicants for apprentice programs to 
employers. Apprentice information may also be 
secured from unions in this field. In many com- 
munities, applicants for apprenticeship are also 
received by labor-management apprenticeship 
committees. If no union is listed in the telephone 
book, an applicant may write to the following 
national headquarters and ask them to refer the 
letter to their nearest branch. 

International Association of Machinists, 

1300 Connecticut Ave., NW., Washington 6, D. C. 

International Union, United Automobile, Aircraft & 

Agricultural Implement Workers of America, 
8000 Hast Jefferson Ave., Detroit 14, Mich. 
International Union of Electrical, Radio and Ma- 
chine Workers, 
734 15th St., NW., Washington 5, D. ©. 


Persons interested in opening their own metal- 
working business should consult : 


Establishing and Operating a Metalworking Shop, 
U. S. Department of Commerce, 1949, Superintendent 
of Documents, Washington 25, D. C., price 60 cents. 


All-Round Machinists 


(D. ©. T. 4-75.010 and .120) 


Nature of Work 


The all-round machinist is a skilled metal 
worker who shapes metal parts by using machine 
tools and hand tools. Variety is the main fea- 
ture of his work. His training and experience 
enable him to plan and carry through all the op- 
erations needed in turning out a machined product 
and to switch readily from one kind of product to 
another. An all-round machinist is able to select 
the proper tools and material required for each 
job and can plan the cutting and finishing oper- 
ations in their proper order so he can complete 
the finished work according to blueprint or writ- 
ten specifications. He makes standard shop com- 
putations relating to dimensions of work, tooling, 
feeds, and speeds of machining. He often uses 
precision-measuring instruments such as microm- 
eters and gages to measure the accuracy of his work 
to thousandths of an inch. 


These skilled workers must be able to set up 
and operate most types of machine tools. After 
completing machining operations, they may finish 
the work by hand, using files and scrapers. They 
may assemble the finished parts with wrenches 
and screwdrivers. The all-round machinist must 
also know the composition of metals so he can 
“heat treat” cutting tools and parts by heating and 
quenching them to improve machinability. His 
wide knowledge of shop practice and the working 
properties of such metals as steel, cast iron, alu- 
minum and brass, and his understanding of what 
the various machine tools do, make it possible for 
him to turn a block of metal into an intricate, pre- 
cise part. 

Machinists employed in maintenance depart- 
ments to make or repair metal parts of machines 
and equipment must also have a broad knowledge 
of mechanical principles. They are sometimes 
required to adjust and test the parts they have 
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made or repaired for proper operation in a 
machine. 


Where Employed 


Almost every factory using a substantial 
amount of machinery employs maintenance ma- 


chinists to keep its mechanical equipment operat- 
ing. The majority of the 265,000 machinists are 


employed in the maintenance shops of plants in a 
wide variety of industries such as the railroad, 
textile, automobile, and printing industries. 
Many are employed in Navy yards and other in- 
stallations of the Federal Government. Some ma- 
chinists are employed in production jobs in metal- 
working factories where large quantities of iden- 
tical parts are produced, as well as in machine 
shops where a limited number of varied products 
are made. 

One of the advantages of the machinist occu- 
pation is that workers in this occupation are em- 
ployed in almost every locality and industry be- 
cause (heir skills are required to maintain all types 
of machinery. The largest number of machinists 
jobs ure found in the States where the metalwork- 
ing industries are concentrated. About half of 
the machinists work in the metalworking States— 
New York, Pennsylvania, Ohio, Illinois, Cali- 
fornia, Michigan, Massachusetts, and New Jersey. 


Training, Other Qualifications, and Advancement 


According to most authorities, a 4-year appren- 
ticeship is the best way to learn the machinist 
trade. Many machinists, however, have qualified 
without an apprenticeship by picking up the trade 
over years of varied experience in machining jobs. 

A young person interested in becoming a ma- 
chinist should be mechanically inclined and tem- 
peramentally suited to do exacting work, A high 
school or vocational school education is desirable 
preparation for machinist training and is required 
by many employers. Courses in mathematics and 
science are helpful to the apprentice applicant. 

A typical machinist apprentice program lasts 
4 years and consists of approximately 8.000 hours 
of shop training and 576 hours of related class- 
room instruction. Shop training includes the 
learning of proper speeds and the operation of the 
various types of machine tools. The apprentice 
is also taught chipping, filing, hand tapping, dowel 
fitting, riveting, and other hand operations. In 
the classroom, the apprentice studies blueprint 


reading, mechanical drawing, shop mathematics, 
and shop practices. 

The increasing use of electronic controls and 
hydraulic operation of machine tools is affecting 
the skill requirements for all-round machinists. 
If possible, young persons entering this occupa- 
tion should acquire a knowledge of electronics and 
hydraulics in addition to their machinist training 
so that they will be prepared for future techno- 
logical developments. 

A machinist who has just finished his apprentice 
training is often assigned the job of operating a 
single type of machine tool. With additional ex- 
perience, he may then be assigned to jobs requiring 
him to operate several types of machine tools as 
well as to perform hand operations. Some 
journeymen machinists, however, remain skilled 
machine tool specialists and do highly skilled 
work with one type of machine tool. 

Numerous promotional opportunities are avail- 
able to all-round machinists. Many advance to 
foreman of a section or to other supervisory jobs. 
With additional training, some develop into tool 
and die makers. Others are successful in opening 
and operating machine shops of their own. 


Employment Outlook 


There will be many opportunities for new 
workers to obtain jobs as machinists in the late 
1950's and the 1960’s. Some of these opportunities 
will develop because of the expected increase in 
employment in this occupation. This is a rela- 
tively large occupation and thousands of new 
workers will also be needed each year to replace 
those workers who die, retire, or transfer to other 
fields of work. Deaths and retirements alone will 
result in about 7,000 job openings annually during 
the 1956-66 decade. 

The employment of machinists is expected to 
increase both in the nonmetalworking and metal- 
working industries. American industry is con- 
tinuing to use a greater volume of more complex 
machinery and equipment. Plants with highly 
mechanized operations will require more machin- 
ists. As manufacturing operations become more 
interrelated by the combining of automatic ma- 
chines, breakdowns become more costly and time 
consuming. Therefore, maintenance and repair 
activities become far more important and the em- 
ployment of skilled machinists becomes more neces- 
sary to insure continuous production. 
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Earnings and Working Conditions 


The earnings of all-round machinists compare 
favorably with other skilled factory workers. 
All-round machinists employed in maintenance 
jobs are generally paid on an hourly basis. Those 
working in production jobs are usually paid an 
incentive rate based upon their output. 

A Bureau of Labor Statistics wage study of the 
machinery manufacturing industries in 21 selected 
areas in the winter of 1955-56 gives an indication 
of the general level of earnings of production ma- 
chinists, Average straight-time hourly earnings 
of production machinists, available in 15 of the 21 
areas surveyed, ranged from $1.88 in Worcester to 
$2.41 in the Los Angeles-Long Beach area, as 
shown below: 


Boston -~ $2.14 
Hartford_ 2.12 
Worcester. 1. 88 
Buffalo 2s UA Siete SSE Deel aan) 2.22 
Newark-Jersey City______ 2. 33 
New York Oity----- 2. 35 
Philadelphia 2. 34 
Baltimore.. 2.15 
Dallas__ 2, 02 
Houston__. 2,34 
Cleveland_. 2, 33 
Denver___ SE 1. 94 
Los Angeles-Long Beach. 2.41 


Portland (Oreg.) 
San Francisco-Oakland. 


According to the Bureau of Labor Statistics oc- 
cupational wage surveys in 21 selected areas in 
1955-56, the average straight-time hourly earnings 
of all-round machinists in maintenance jobs 
ranged from $1.84 in Lawrence, Mass., to $2.64 in 
Detroit, Mich. 

Machinists must follow strict safety regulations 
when working around high speed machine tools. 
The greater use of safety goggles and other protec- 
tive devices in recent years has reduced the acci- 
dent rate for these workers, 

Most of the companies which employ machinists 
provide paid holidays and paid vacations. Some 
machinists may also receive benefits such as life in- 
surance, hospitalization, medical and surgical in- 
surance, sickness and accident insurance, and a re- 
tirement pension, 

Many machinists belong to unions. Among the 
labor organizations which include machinists in 
their membership are the International Assovia- 
tion of Machinists; the International Union, 
United Automobile, Aircraft & Agricultural T- 
plement Workers of America; the Internation: 
Union of Electrical, Radio and Machine Workers ; 
and the United Steelworkers of America. 


Tool and Die Makers 
(D. O. T. 4-76.010, .040, and .210) 


Nature of Work 


Tool and die makers are highly skilled workers 
who make the tools and dies used in shaping and 
forming metal parts. Tool makers specialize in 
producing the jigs and fixtures—the devices re- 
quired to hold metal while it is being shaved, 
stamped, or drilled. They also make gages and 
other measuring devices needed in the manufac- 
ture of precision metal parts. Die makers con- 
struct the dies—the metal forms for shaping metal 
by stamping and forging operations. They also 
make the metal molds used in die-casting and in 
molding plastics. Another important part of the 
job of tool and die makers is the repair of dies, 
gages, jigs, and fixtures. Some tool and die mak- 
ers also do part of the actual tool and die 
designing. 

Tool and die makers use many types of machine 
tools and a wide variety of precision measuring 


instruments. They must have a broad knowledge 
of the machine properties of common metals and 
alloys. Above all, tool and die makers must have 
a broader knowledge of all machining operations, 
shop practices, mathematics, and blueprint read- 
ing than any of the other machining workers. In 
addition, they must be able to work to closer toler- 
ances than other machining workers, and usually 
do more precise hand work. These requirements, 
plus the specialization in tools and dies, distin- 
guish these craftsmen from the other machining 
workers. 


Where Employed 


The 135,000 tool and die makers working in 1956 
were primarily employed in metalworking indus- 
tries. The automobile industry, which is the 
largest single employer of these craftsmen, em- 
ployed more than 20,000 tool and die makers. The 
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small part. 
theisands of tool and die jobbing shops, which 
make tools, dies, jigs, fixtures, and other machine 
tool accessories for other companies on individual 
order, together employ nearly as many tool and 
div makers as does the automobile industry. Many 
tool and die makers work in machinery plants, 
such as those making farm machinery and tractors, 


machine tools, and industrial machinery and 
equipment. Companies manufacturing electrical 
machinery, aircraft, and fabricated metal products 
are other important employers of tool and die 
makers, These skilled craftsmen are also em- 
ployed in the nonmetalworking industries. For 
example, the plastics products industry employed 
about 3,000 tool and die makers in 1956 to make 
metal molds. 

More than 50 percent of the tool and die makers 
are employed in the 4 States of Michigan, Ohio, 
New York, and Illinois, with Michigan alone 
having almost one-fourth of the Nation’s tool and 
die makers, Other States ranking high in the 
employment of these skilled craftsmen are Penn- 
sylvania, Connecticut, New Jersey, and California. 
Detroit, Clevéland, and Chicago are important job 
centers for tool and die makers. 


Training, Other Qualifications, and Advancement 


Tool and die making requires rounded and 
varied training and experience which is generally 


obtained through formal apprenticeship or its 
equivalent in other types of on-the-job training. 
Since this is the most exacting metal machining 
job, persons planning to enter this trade should 
have considerable mechanical ability, finger dex- 
terity and a liking for painstaking work. In se- 
lecting apprentices, most employers prefer young 
men with high school or trade school education. 
Some employers test apprentice applicants to de- 
termine their mechanical aptitudes and their 
ability to work with mathematics. 

A tool and die apprenticeship ordinarily lasts 
4 or 5 years. Most of the time is devoted to prac- 
tical shop training, but some classroom work is 
also part of the training program. During the 
shop training period, the apprentice learns to op- 
erate the major machine tools, such as lathes, 
milling machines, grinders, and shapers. He is 
also taught the use of handtools, such as scrapers 
and files, for the fitting and assembling of tools, 
dies, gages, jigs, fixtures, and machines. Tool and 
die makers must also master heat treating and 
other metalworking processes, Related classroom 
training in shop mathematics, shop theory, me- 
chanical drawing, tool designing, and blueprint 
reading is also given to apprentices. After ap- 
prenticeship, a number of years of experience as 
journeyman is often considered necessary to qual- 
ify for the more difficult tool and die work, Some 
companies separate their toolmaking and diemak- 
ing apprenticeship programs. The following is 
an example of the shop training and related in- 
struction given to an apprentice tool and die 


maker: 
Approximate 


Schedule of shop training hours 
Total -_--_-—---------------------------- 8, 000 
Tool crib-_------------------------------------- 
Drill press. 


Shaper_-- 
Milling machine-------- 
Lathes (engine and bench) 
Grinders. 
Filing machine_ 
Contour cutting. 
Heat treating. 
Benchwork_-_- 
Miscellaneous machin 


- 900 
-- 1,000 
-- 1,400 
200 


Schedule of related instruction 


Mechanical drawing and shop sketching; elementary 
physics; science of metals (metallurgy) ; elementary 
economics; blueprint reading; shop mathematics; ele- 
ments of tool and die design. 
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A recent study by the Bureau of Labor Sta- 
tistics indicated that many metal machining work- 
ers have become tool and die makers without going 
through a formal apprenticeship program. These 
men, after years of experience as machine tool 
operators and with supplemental vocational or 
correspondence school training, have developed 
into all-round workers who are able to perform 
almost any metal machining operation including 
tool and die making with a high degree of skill. 

The increasing complexity of modern machinery 
and metalworking equipment is raising the tech- 
nical and mental skill requirements for tool and 
die making. A knowledge of mathematics, the 
basic sciences, electronics, and hydraulics will give 
young persons entering this occupation greater 
opportunities to further their careers. 

An early investment in a thorough training for 
this occupation may lead to better paying jobs in 
the future. Men with tool and die training are 
often selected for supervisory and administrative 
positions in industry. Many tools and diemakers 
become tool designers. Others may open their 
own small tool and die jobbing shops. 


Employment Outlook 


An increasing number of tool and die makers 
will be needed in the late 1950’s and the 1960's as 
a result of the anticipated expansion of metal- 
working activity. In addition, many openings 
will be created by those workers who die, retire, 
or transfer to other fields of work. Deaths and 
retirements alone will create about 3,000 job open- 
ings annually in the 1956-66 decade. 

The anticipated expansion in the automobile, 
aircraft, machinery, and other metalworking in- 
dustries will result in a continued increase in the 
employment of tool and die makers. The skills of 
these key workers are needed to make the dies and 
tools used to produce the thousands of identical 
metal parts made in these industries. 

Unlike most other machining workers whose 
employment may be adversely affected by future 
technological changes, more tool and die makers 
will be needed to help put these technological de- 
velopments into effect. For example, more tool 
and die makers are needed to make and repair the 
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dies and holding devices used in the automated 
machining lines in the mass-production industries, 

Tool and die makers, as a group, have a longer 
working life than many other workers in the labor 
force. Their jobs require extensive skill and 
knowledge which can be acquired only after years 
of experience. These skilled craftsmen also have 
more job mobility than most other skilled work- 
ers. They can transfer readily from one met1l- 
working industry to another. Furthermore, they 
have greater occupational mobility than other 
workers. For example, skilled tool and die mak- 
ers can transfer to jobs as instrument makers or 
machinists. 


Earnings and Working Conditions 


Tool and die makers are the highest paid metal 
machining workers. Although no national hour- 
ly earnings data are available for tool and die 
makers, information collected from a small num- 
ber of Midwest and East Coast employers, in early 
1956, indicates hourly earnings generally range 
from $2.50 to $3.50. 

Because tool and die makers do precision work, 
the areas in the plants or shops in which they work 
are generally clean and well-lighted. Tool and 
die makers stand part of the time when they are 
operating machine tools. At other times they do 
hand work at benches. Sometimes they go into 
the plant to test, at the machines, the tools and 
dies they have made. 

Good safety habits are necessary for tool and 
die makers because they work with high speed ma- 
chine tools and sharp cutting instruments. The 
use of safety devices has reduced the injury rate 
for machining workers in recent years. 

Most tool and die makers are members of such 
unions as the International Association of Ma- 
chinists; the International Union of Electrical, 
Radio and Machine Workers; the International 
Union, United Automobile, Aircraft & Agricul- 
tural Implement Workers of America; the United 
Steelworkers of America ; and the Mechanics Edu- 
cational Society of America. Labor-manage- 
ment contracts covering these workers often pro- 
vide benefits, such as life and health insurance, 
and pension plans. 
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Machine Tool Operators 
(D. ©. T. 4-78.000 through .589 and 6-78.000 through .589) 


Nature of Work 


Machine tool operators shape metal to precise 
dimensions by the use of machine tools. However, 
unlike the all-round machinists who are expected 


to be able to operate all machine tools, machine 
tool operators are generally limited to the opera- 
tion of 1 or 2 machine tools. There is a wide 
range of skills among the workers who operate 
machine tools. Many operators are essentially 
machine tenders who perform simple operations 
which can be learned quickly. In contrast, other 
machine tool operators are much more skilled and 
can perform complex machining operations. The 
work of these skilled machine tool operators is 
similar to that of the all-round machinist, except 
that it is often limited to a single type of machine 
and little or no hand fitting or assembly work is 
performed, 

‘The skilled machine tool operator works from 
blueprints or layouts in order to plan the cor- 
rect sequence of operations. He sets up the ma- 
chine for each machining operation by adjusting 
feed and speed controls and he selects the proper 
cutting tools. Adjustments may be necessary dur- 


ing the machining operations and frequent changes 
in setup are often required. Therefore, the skilled 
operator must be adept in using all the special at- 
tachments of his machine. Upon completion, he 
checks the finished work with micrometers, gages, 
and other precision measuring instruments to see 
whether all specifications have been met. The 
skilled machine tool operator may also be required 
to select proper coolants such as cutting and 
lubricating oils used to keep the metal and tools 
from becoming too hot during the machining 
operation. 

The majority of machine tool operators are much 
less skilled than the specialists described above. 
Semiskilled operators do repetitive rather than 
varied work. A typical assignment of the semi- 
skilled operator is to place the rough metal stock 
into an automatic machine tool on which the 
speeds, feeds, and operation sequence have been 
set. He watches the repetitive operations of the 
machine and calls for his supervisor when trouble 
arises. Specially prepared gages which simplify 
measurement are often used by a semiskilled op- 


Metals are shaped to precise dimensions on various machine 
tools, including the milling machine operated by a machine 
tool operator as shown here. 


erator. The operator with limited training may 
make minor adjustments to keep the machine tool 
in operation, but he depends on more skilled men 
for major adjustments. 

Lathes, drill presses, boring machines, grinding 
machines, milling machines, planers, and shapers 
are among the important machine tools used by 
machine operators. Both skilled and semiskilled 
operators are given a job title based upon the kind 
of machine they operate, such as engine lathe 
operator, milling machine operator, and drill press 
operator. 


Where Employed 


Machine tool operators are primarily employed 
in metalworking factories where metal parts for 
automobiles, aircraft engines, machinery, and 
other metal products are manufactured on a mass- 
production basis. The size of the plant, the or- 
ganization of the work sequence, and the extent 
of the simplification of machining operations de- 
termine whether employers will use semiskilled or 
skilled operators. Because of their limited train- 
ing, few semiskilled operators can be used in either 
the maintenance departments of a plant or in a 
machine shop which does small job lot production 
work on a contract basis. Skilled machine tool 
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operators, on the other hand, because their greater 
skills give them wider job opportunities, are em- 
ployed in production, job, or maintenance shops, 
and in tool rooms. 

Machine tool operator jobs are found in greatest 
number where the metalworking industries are 
located. The six States leading in the employ- 
ment of operators are New York, Pennsylvania, 
Ohio, Illinois, California, and Michigan. 


Training, Other Qualifications, and Advancement 


Most machine tool operators learn their skills on 
the job. After a new worker is hired, he usually 
starts his training by observing a skilled operator 
at work. When the learner is put in charge of a 
machine, he often continues to be supervised by a 
more experienced worker. In most cases, the new 
worker learns on the job to read measuring instru- 
ments and to make the elementary computations 
needed for shop work. 

As the operator acquires experience and learns 
the various aspects of machine tool operation, and 
as he becomes proficient in reading blueprints and 
planning the sequence of machining work, he may 
move into the skilled operator category. Many 
all-round machinists and tool and die makers be- 
gan their careers as operators. 

Some of the larger companies conduct formal 
training programs for their new employees. A 
combination of classroom and on-the-job instruc- 
tion is offered to acquaint the new worker with the 
details of machine tool operation and machining 
practice. The length of time required to become 
a machine tool operator depends, to a great extent, 
on individual ability. Semiskilled machine tool 
operators generally learn their jobs within a few 
months. <A period of 114 to 2 years of on-the-job 
training and experience is generally required to 
become a skilled machine tool operator. Some of 
the more highly skilled machine tool operators’ 
jobs are filled by men who have completed ma- 
chinist apprenticeships. 

Although there are no special educational re- 
quirements for semiskilled operator jobs, prior 
knowledge of mathematics and blueprint reading 
will improve the job opportunities for young per- 
sons seeking such jobs. In hiring unskilled opera- 
tors, employers also often look for persons with 
mechanical aptitude who have had some experi- 
ence working with machinery. 


Employment Outlook 


The anticipated increase in employment in the 
metalworking industries in the late 1950’s and the 
1960’s is expected to result in a growing demand 
for machine tool operators. In addition to the de- 
mand created for these workers by the growth of 
the metalworking industries, the need to replace 
those workers who die, retire, or transfer to other 
fields of work will also create a considerable nun- 
ber of job opportunities each year for new workers 
to enter this occupation. 

Technological developments, however, may uf- 
fect both the number and skill requirements of mn- 
chine tool operators. The continued development 
and use of faster and more versatile automatic 
machine tools will result in greater output per mn- 
chine tool operator. 

If the use of numerically controlled machine 
tools should become widespread, this could slow 
up somewhat the anticipated increase in the e1- 
ployment of machine tool operators. In this 
method of machining, part dimensions, tolerances, 
cutter shapes and sizes, cutting paths and se- 
quences are translated into numbers or codes rep 
senting numbers. The numbers are punched o: 
cards or tapes which can be inserted into electronic 
devices which then run the machine tool auto- 
matically. This method reduces and simplifies the 
work of the machine tool operator. 

However, as with the technological changes of 
the past, the electronic control of machine tools by 
punched tapes or cards will probably be intro- 
duced very gradually and have little immediate 
effect upon the employment and skill requirements 
of machine tool operators. Those workers who 
have a thorough background in machining opera- 
tions, mathematics, blueprint reading, and a good 
working knowledge of the properties of metals 
should be able to adjust with little difficulty to the 
future technological changes anticipated in the 
machining field. 


Earnings and Working Conditions 


Machine tool operators are paid on an hourly 
rate or incentive basis, or on the basis of a com- 
bination of both methods of wage payments. 
Operators employed in production shops are 
usually classified as class A, classs B, and class © 
operators according to their skill level. Class A 
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machine tool operators are the most highly skilled 
and are paid the highest rates. According to a 
wage study of the machinery manufacturing in- 
dustry conducted by the Bureau of Labor 


Statistics in selected areas in 1955-56, the average 
straight-time hourly earnings for drill press, 
engine lathe, and milling machine operators were 
as follows: 


City multiple spindle 


Drill-press operators, single or 


Class A Class B Class C 


Boston $2. 19 $1. 82 | $1. 56 
Bufalo- - .- 23-2 eee | rs 

Chicago. . 21 

Cleveland 


Dallas 


Nw 
> 
oo 

Ob NN torr 


Philsdelphia__- 
Pittsburgh-i----= 
Portinnd (Oreg.)--------- 


St. Lo 


San I'rancisco-Oakland 
Worcester saa eE 


Uppal perl oad AA Oa 


Engine-lathe operators Milling machine operators 

Class A Class B Class C Class A Class B Class © 
$2. 02 S $2. 23 $1. 89 $1. 59 

2.19 s 2. 16 S ia EET 

2. 42 3 2. 48 2. 16 1. 92 

2. 34 2, 41 2.14 2.01 

1. 97 ` 1. 91 1, 56 

2. 24 Ir fl [oa oe pl EE 1. 96 

2. 88 2. 88 2. 28 

2.19 2.11 1, 95 

2. 39 21s TV aes as a 

2. 34 2. 28 2. 05 

2. 2. 44 2, 30 

2. Nod A AE 

2. 2. 31 IR A ES 

2. 2. 38 2, 00 1. 63 

2. 2. 42 rar a eee yea 

2. 2. 35 2. 27 2. 26 

2. 2, 25 Dolls e Oaea 

2. 2. 52 2. 04 1. 93 

2. eaa [= plea ee ESE 

2. 2. 06 1. 98 1. 68 


a aaa 


Machine tool operators must follow safety pre- 
cautions. They are required to wear protective 
gogules and to avoid the wearing of loose-fitting 
garments when working around high speed ma- 
chine tools. Increasing emphasis upon safety reg- 
ulations has reduced the accident rate for these 
workers in recent years. 

Many machine tool operators are members of 
unions. Among the labor organizations active in 


the factories where operators are employed are 
the International Association of Machinists; the 
International Union of Electrical, Radio and Ma- 
chine Workers; the International Union, United 
Automobile, Aircraft & Agricultural Implement 
Workers of America; and the United Steelwork- 
ers of America. Most labor-management con- 
tracts provide for health insurance, life insurance, 
and pension benefits. 


Setup Men (Machine Tools) 
(D. O. T. 4-75.160) 


Nature of Work 


The setup man, often called a machine tool job 
setter, is a skilled specialist employed in plants 
and machine shops which do machining in large 
volume. His job is to install cutting tools and 
adjust the controls of machine tools so that they 
can be run by semiskilled operators. He must be 
able to explain the operations to be performed and 
show how machining accuracy can be checked. 

The usual practice is to assign a setup man to a 
number of machine tools, which are often of one 


type, such as the turret lathe. Working from 
drawings, blueprints, written specifications, or job 
layouts, he determines feeds, speeds, tooling, and 
operation sequence, and adjusts guides, stops, and 
other controls accordingly. After setting up a 
machine, he may make trial runs and adjust the 
machine and tools until the parts produced con- 
form to specifications. The machine is then turned 
over to a semiskilled operator. During the ma- 
chining operation, the setup man makes adjust- 
ments for the machine tool operator so that ac- 
curate production is maintained. 
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Where Employed 


Most setup men are found in factories in 
metalworking industries such as the machinery, 
the automobile, and the aircraft industries which 
employ large numbers of semiskilled machine tool 
operators. These highly skilled workers are usu- 
ally not employed in maintenance shops or in 
small jobbing shops. Setup men are located mostly 
in the States of Michigan, Ohio, Connecticut, and 
Tllinois, 


Training and Other Qualifications 


To become a setup man, it is usually necessary 
first to qualify as an all-round machinist or as a 
skilled machine tool specialist, because a setup 
man must be thoroughly trained in the operation 
of one or more machine tools. He must also learn 
to read blueprints and make computations in se- 
lecting speeds and feeds for machine tools. He 
must learn to explain to a semiskilled machine 
tool operator the operations to be performed and 
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how to check machining accuracy. Above all, a 
setup man must learn the sequence of operations 
so that the metal parts being produced by the 
semiskilled operators under his supervision will 
be made exactly to specifications. Jobs for setup 
men are usually filled from within the shop by 
promotion or reassignment rather than through 
hiring from the outside. 


Employment Outlook 


There should be a moderate increase in the em- 
ployment of setup men in the 1956-66 decade. 
This is a small occupation which will provide a 
relatively small number of job opportunities for 
new workers in the next decade. 

The widespread use of numerical control ma- 
chine tools would limit employment growth in 
this occupation. However, as with other teclino- 
logical changes, punched tape and card controls 
will probably be introduced gradually and have 
little immediate effect upon the employment of 
setup men. 


Layout Men 


(D. O. T. 4—75.140) 


Nature of Work 


The layout man is a highly skilled specialist 
who makes guidemarks on metal before it is ma- 
chined to indicate to machine tool operators the 
kind of machining needed. Working from blue- 
prints, drawings, or written specifications, the 
layout man marks instructions, guidelines, and 
reference points on rough castings, forgings, or 
metal stock. He uses a wide assortment of instru- 
ments, including the scriber, with which he marks 
lines on the surface of the metal; the center punch 
to indicate the centers on the ends of metal pieces 
to be machined or drilled; the keyseat or box rule 
for drawing lines and laying off distances on 
curved surfaces; dividers, for transferring and 
comparing distances; L- or T-squares for deter- 
mining right angles; and calipers and micrometers 
for accurate measurement. Not only must the 
layout man work with extreme accuracy, but he 
also must be familiar with the operation and uses 
of each of the standard machine tools. 


COURTESY OF U.S. NAVAL GUN FACTORY 


Layout man marking lines and reference points on a casting 
with a surface gage to guide the machine tool operator. 
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Where Employed 


Layout men work primarily in the mass-produc- 
tion metalworking industries employing large 
numbers of machine tool operators. Most of the 
layout men work in plants producing electrical 
machinery and transportation equipment. Many 
are employed in New York, Pennsylvania, Ohio, 
Illinois, and California. 


Training and Other Qualifications 


From 6 to 10 years is required to develop the 
skill for this exacting job. The training includes 
the machinist apprenticeship or the equivalent 
preparation needed to learn all machine tool op- 
erations, the machining qualities of metals, and 
the proper sequence of machining operations. 

A layout man must be well trained in mathe- 
matics and blueprint reading. He must also be 


adept in using a wide variety of precision measur- 
ing tools. 

Mechanical ability and the inclination to do 
painstaking work are important qualifications for 
layout men. Above all, layout men must learn 
to visualize the sequence of machining operations 
so they can correctly lay out in detail the plan of 
work for machine tool operators. 


Employment Outlook 


Employment is expected to increase slowly in 
this small occupation in the late 1950’s and the 
1960's. The anticipated large increase in metal- 
working activity—particularly in plants employ- 
ing large numbers of machine tool operators—will 
result in an increased employment of layout men. 
Replacement needs will also provide a small num- 
ber of job opportunities for skilled machinists to 
be promoted to jobs as layout men. 


FOUNDRY OCCUPATIONS 


Foundries and Their Workers 


Foundry work is one of the principal metal- 
working fields and one of the largest sources of 
employment for trained workers in manufactur- 
ing. In mid-1956, about 460,000 persons had jobs 
in the Nation’s 5,000 foundries. Many of these 
workers were employed in skilled occupations. 
Earnings in many of the unique foundry occupa- 
tions are above the average for factory work as a 
whole. 


Nature and Location of Foundries 


Foundries are workplaces that use the casting 
method to make metal products. Metal casting 
consists of preparing a mold containing a cavity 
in the shape of the product to be duplicated, and 
then melting metal and pouring it into the mold. 
The molten metal is allowed to cool and harden, 
taking the shape of the mold cavity. Casting is 
one of the major metal shaping methods, among 
which are machining, forging, stamping, and roll- 
ing and drawing. It provides an economical 
means of forming a wide range of intricate shapes 
possessing considerable strength and rigidity. 
Castings range in size from a few ounces to many 
tons. The bulk of the casting output is used as 
component parts of a great variety of products. 
Among the articles which are cast are automobile 
cylinder blocks, machine-tool bases, railroad car 
wheels, ship propellers, water mains, radiators, 
bathtubs, washing-machine agitators, and cooking 
utensils. 

A number of different metals and alloys are cast. 
Foundries usually specialize in casting 1 or 2 
metals, since somewhat different kinds of equip- 
ment and methods are used for the various metals. 
Most castings are made from ferrous metals; about 
three-fourths of all foundry workers are employed 
in ferrous foundries. In this group, most of the 
workers are employed in plants that cast gray iron. 
Steel and malleable iron are the other important 
types of ferous metals which are cast. More than 
100,000 workers were employed in mid-1956 in 
foundries or foundry departments that primarily 
cast nonferrous metals. Copper alloys (brass and 
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bronze), aluminum, magnesium, and lead are the 
principal nonferrous metals which are cast. Most 
foundry workers can transfer from casting one 
type of metal to another without much additional 
training. 

Foundries differ greatly in the way their pro- 
duction is organized. Production foundries make 
large quantities of identical castings and can, 
therefore, take advantage of mass-production 
methods. These shops are, as a rule, highly mecha- 
nized. Jobbing foundries, on the other hand, make 
castings in a variety of shapes, usually in limited 
quantities. Often they cannot efficiently mecha- 


nize their production. Consequently, they ulilize 
more hand techniques and generally employ a 
greater proportion of skilled workers than do 
production foundries. 

The distinction between production and jobbing 


foundries is not always sharply defined, as proluc- 
tion foundries often do some jobbing work «nd 
jobbing foundries may carry on some semipro:!iic- 
tion operations. Jobbing foundries are usunlly 
separate establishments, “independent” or “com- 
mercial” shops, which make castings on order for 
other firms. About two-thirds of all foundry jobs 
are in independent foundries. Many production 
foundries are integrated foundries, that is, depart- 
ments of plants that manufacture finished prod- 
ucts, such as automobiles or farm machinery. 

Foundries range in size from small shops em- 
ploying a handful of workers to huge plants hav- 
ing several thousand employees. About 40 percent 
of the workers in independent foundries are em- 
ployed in plants with fewer than 250 workers, 35 
percent are in shops employing 250 to 999 workers, 
and 25 percent are in foundries with more than 
1,000 workers. The size of the foundry often in- 
fluences the production organization, the degree of 
mechanization, and the skill requirements of its 
workers. Large foundries are usually more mech- 
anized than small foundries and have a relatively 
smaller percentage of skilled workers. 

Although every State has some foundry jobs, 
most of them are in the Midwestern and North- 
eastern States. Foundries tend to be near the 
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great concentrations of metalworking industries 
for which they produce castings. The States with 
the most foundry jobs are: Ohio, California, 
Pennsylvania, Ilinois, and Michigan, Foundry 
jobs also appear in substantial numbers in other 
parts of the country. Alabama, for example, has 
many foundry workers. 


Foundry Processes 


‘There are five principal casting methods based 
primarily on different types of molds. By far the 
most common method is green sandcasting. In 
this method, sand composed chiefly of silicon and 
clay is packed (in a container called a flask) 
around a pattern (a model of the object to be cast). 
The pattern is withdrawn and molten metal is 
poured into the mold cavity to form the desired 
metal shape. The sand mold can be used only 
once, 

\ second method is based on permanent mold- 
ing in which a metal mold, which can be used many 
tines, takes the place of the sand mold. Metal 
molds are used chiefly for casting nonferrous 
products. They are utilized in centrifugal cast- 
ing, in which the mold is rotated rapidly while the 
molten metal is poured into it. This process is es- 
pecially appropriate for casting articles of cylin- 
drical form like pipes and gun barrels. 

Precision investment casting, a third method 
(often known as the “lost-wax” process) utilizes 
ceramic molds, In this method, a wax pattern is 
coated with refractory clay. After the coating 
hardens, the wax is melted and drained out leaving 
a mold cavity into which the casting metal is 
poured. Castings obtained from these molds have 
high dimensional accuracy and need little machin- 
ing. 

Shell molding, a fourth process, was introduced 
after the end of World War II and is increasing 
greatly in importance. In this process, resin- 
bonded sand shells made from master metal pat- 
terns replace green sand molds. The advantages 
of this method include greater precision, good sur- 
face finish of the casting, and lower unit cost in 
quantity production. 

Die casting is a machine process in which molten 
metal is forced under high pressure into steel dies 
from which the resulting castings are automati- 
cally ejected. Because die casting is a separate 
and distinct process, die-casting jobs are excluded 
from the following estimates of foundry employ- 
ment and from further discussion in this chapter. 


Foundry Occupations 


As shown in the table below, about 85 percent 
of the approximately 460,000 workers who had 
jobs in foundries or foundry departments in mid- 
1956 were employed in plant occupations. More 
than half of the plant workers had jobs which are 
not found elsewhere in industry. It is these occu- 
pations that are chiefly discussed in this chapter 
of the Handbook. 


Distribution of 


Occupational group foundry 
employment 

Percent 
Total employment -.=.----..-..-.------._- 100. 0 
Nonplant occupations- ------------------- 15. 3 


Professional and technical-------------- 3.7 
Managerial________-__-- ri 3.3 
Clerical and sales 8.3 


Pldnmoccupamons se acu ~2 seca Sod a 84.7 


Specialized casting occupations- 47. 4 
Materials movement, mechanical_ 3.9 
Equipment maintenance and repair 7.4 
Machining occupations- ------------- 3.0 
Laborers and service occupations-------- 23. 0 


To explain more clearly the work in a foundry 
and the duties of individual foundry jobs, this re- 
port first describes briefly the work flow of the 
most common casting process—sand casting. 

The first step in foundry work after the casting 
has been designed is for the patternmaker to make 
a wood or metal pattern in the shape of the final 
casting desired. Sand mixers prepare sand for 
use in molding and coremaking. Hand molders 
make the sand molds into which metal is poured. 
The molds are made by packing and ramming sand 
around the pattern. Molders’ helpers may assist 
in these operations. Machine molders operate one 
of several types of machines which simplify and 
speed the making of large quantities of identical 
sand molds. Coremakers shape the bodies of sand, 
or “cores,” which are placed inside molds in order 
to form any hollow spaces needed in castings. 
Core assemblers may be used to put together core 
sections. Core-oven tenders operate furnaces in 
which cores are often baked. With the mold made 
and the cores, if any, put inside, the next step is to 
pour the molten metal into the mold. 
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Melter's helper pouring molten aluminum into molds. 


A melter operates a furnace used to melt metal 
for castings. The actual pouring is customarily 
done by a pourer, although in some small foundries 
it is part of the molder’s job. When the casting 
has cooled off, it is taken out of the mold by shake- 
out men, and sent to the cleaning and finishing de- 
partment. Tumbler operators and sandblasters 
smooth the rough surfaces of the castings by op- 
erating a machine that tumbles the castings in a 
revolving drum or by applying blasts of air mixed 
with abrasive particles. Chippers and grinders 
use pneumatic hammers and powered abrasive 
wheels to remove excess metal and finish castings. 
The casting may be placed in an annealing furnace 
to improve its physical properties; annealers run 
these furnaces. Casting inspectors then check fin- 
ished castings for structural soundness and proper 
dimensions, 

The estimated number of workers in the prin- 
cipal unique foundry occupations are shown in 
chart 43. Detailed discussions of the duties, 
training, and other qualifications; earnings; and 
employment outlook for three principal foundry 
occupations—molders, coremakers, and pattern- 
makers—will be found at the end of this chapter. 

There are many occupations which are not pe- 
culiar to foundry work, but which are nevertheless 
represented in foundries. Included among these 


are about 34,000 workers who maintain and repair 
foundry plant and equipment, such as maintenance 
mechanics, machinists, carpenters, and mill- 
wrights. Foundries employed an estimated 9,000 
crane and derrick operators and 5,000 truckdrivers 
in mid-1956. In many foundries, some of the 
castings are machine finished. About 10,000 ma- 
chine tool operators were employed in this work. 
Foundries also employed more than 100,000 work- 
ers in relatively unskilled jobs, such as guards, 
janitors, laborers, and helpers. 

About 70,000 foundry workers were employed 
in professsional, office, managerial, or sales jobs. 
Included in this group were more than 7,000 engi- 
neers, chemists, metallurgists, and other scientists. 
Some of these technical personnel were employed 
in research activities. Engineers and other tech- 
nical personnel have been employed in foundries 
in recent years to improve castings to meet new 
production requirements. Constant effort has 
been made, for example, to devise methods of re- 
ducing the weight of castings without losing 
strength and other important characteristics. 
Another facet of research deals with the problem 
of obtaining greater dimensional accuracy in the 
molding process. Other engineers and scientists 
are employed in the design and layout of ma- 
chinery and equipment and in the supervision of 
plant operation and maintenance. About 2,000 
technicians are used in a variety of functions hav- 
ing to do with quality control in casting produc- 
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tion. Included among them are workers with 
such specialized duties as the testing of molding 
and coremaking sand, chemical analysis of metal, 
operation of machines which test the strength and 
hardness of castings, and the use of X-ray or 
magnetic apparatus to inspect the internal struc- 
ture of castings. 


The customary employment practice is to hire 
only men for most foundry plant occupations. 
During World War IT, a large number of women 
were employed in such plant jobs as coremaking, 
but the number declined at the war’s end. In 
mid-156, about 4 percent of all employees in inde- 
pendent ferrous foundries were women. 


Negroes are a growing part of the foundry work 
force. In 1956, they accounted for about one-third 
of the plant workers in foundries. They are em- 
ployed in skilled as well as unskilled jobs, with 
a considerable number working as skilled molders 
and coremakers. 


Training and Other Qualifications 


Most foundry plant workers start in unskilled 
jobs such as laborer or helper. Specialized jobs 
in the plant are frequently filled by upgrading. 
In this way, a worker in one level of work, such 
as a laborer, is given a chance to work on a higher 
skilled job. He is given informal on-the-job train- 
ing and, assisted by a foreman or experienced 
worker, gradually learns the various aspects of 
the new work. This is the usual practice in train- 
ing workers for such direct casting process jobs 
as melter, chipper, and grinder and frequently is 
used in the craft maintenance occupations. How- 
ever, the majority of skilled foundry workers— 
particularly hand molders, hand coremakers, and 
patternmakers—learn their jobs through formal 
apprenticeship. In this type of training, the 
young worker is given supervised on-the-job train- 
ing for a period of from 3 to 5 years, usually 
supplemented by classroom instruction. Workers 
who have completed an apprenticeship program 
are usually preferred by foundry management be- 
cause of their greater versatility and their greater 
potential for supervisory jobs. 


Employment Outlook 


Foundry employment is expected to show only 

a small growth in the late 1950’s and the 1960's. 

The foundry work force will increase at a slower 
427675°—57——_24 


rate than the Nation’s total labor force. How- 
ever, because this is a large field of work, replace- 
ment needs will provide thousands of job oppor- 
tunities for new workers during this period. 

Long range prospects are for a relatively large 
increase in foundry output. Many of the indus- 
tries which use large quantities of castings in their 
products, such as the aircraft, automobile, con- 
struction, and machinery industries, are expected 
to expand their output considerably during the 
next two decades. Continued growth in the Na- 
tion’s population and the trend toward a greater 
amount of metal being used per person will result 
in a substantial increase in metal consumption in 
the United States. The output of steel is expected 
to increase by at least a third in the 1956-66 decade 
and the output of lighter metals will undoubtedly 
increase at a faster rate. The casting method is 
expected to maintain its relative importance in 
metalworking activity. Thus, foundry production 
can be expected to show a substantial rise during 
the late 1950’s and the 1960's. 

Foundry employment, however, is expected to 
increase at a much lower rate than foundry pro- 
duction. The continued advances in technology, 
particularly greater mechanization of material 
handling and machine molding and coremaking, 
are resulting in greater output per worker. This 
trend in increased productivity is a continuation 
of recent experience, For example, from 1950 to 
1955 production of iron and steel foundries in- 
creased 13 percent, whereas employment increased 
only 3 percent. 

Some differences are expected in the rate of 
growth of individual occupations. The number 
of direct process workers, such as hand molders 
and hand coremakers will decrease as a propor- 
tion of total foundry employment, whereas em- 
ployment of maintenance workers and operators 
of material movement machines will become more 
important. The proportion of laborers and other 
unskilled workers will decline. Technical person- 
nel will continue to make up an increasingly larger 
percentage of foundry employment as scientific 
techniques in casting replace the old “rule of 
thumb” methods and quality and quantity control, 
and research activities increase. Despite the in- 
creasing use of lightweight metals, such as alumi- 
num and magnesium, the rate of growth in 
foundry employment is expected to be about 
equal in ferrous and nonferrous foundries. 
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Because foundry work is a relatively large field 
with more than 460,000 employees, the need to 
replace workers who die, retire, or transfer to 
other activities will provide many openings for 
new workers. Deaths and retirements alone 
should provide about 10,000 openings annually. 

Foundries are important producers of war ma- 
terials and, as a result, boom in mobilization 
periods. Employment in foundries nearly 
doubled from 1939 to the peak World War II year 
of 1943. Foundries are also sensitive to downturns 
in general business conditions. Business declines 
such as occurred in 1949 and 1954 resulted in sig- 
nificant drops in foundry employment. 


Earnings and Working Conditions 


Wages in foundries are somewhat above the 
average for manufacturing as a whole. In July 
1956, production workers in independent iron and 
steel foundries earned an average of $85.26 a week 
and $2.10 an hour (including pay for overtime 
and nightwork). In independent nonferrous 
foundries, the average was $89.13 a week and $2.19 
anhour. This compares with average weekly earn- 
ings of $79 and average hourly earnings of $1.97 
for production workers in all manufacturing in- 
dustries in the same month. 

Working conditions in foundries vary widely. 
In some foundries, particularly the older unmech- 
anized shops, safety and comfort are below aver- 
age for factory work, generally. In many of the 
newer foundries, considerable success in improy- 
ing working conditions has been achieved by re- 
ducing the heat, fumes, smoke, and noise that are 
part of foundry operations. 

The injury rate in foundries tends to be rela- 
tively high compared with other manufacturing 
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industries. But the injury-frequency rate, the 
average number of disabling work injuries for 
each million employee hours worked, has been go- 
ing down steadily. For example, in the perio: 
from 1947 to 1956, independent gray-iron and mal- 
leable foundries reduced their rate from 41.2 to 
27.8 and the rate in independent nonferrous foun- 
dries declined from 27.0 to 16.1. The average 
injury-frequency rate for all manufacturing in- 
dustries was 11.9 in 1955. 

The frequency of accidents varies among the 
different foundry oceupations. In general, pat- 
ternmaking and coremaking have the lowest in- 
jury rate, molding a somewhat higher rate, and 
jobs in melting and chipping tend to have the 
highest injury rates. 

The large majority of foundry workers are 
union members. The principal labor organiza- 
tions covering these workers include the Interna- 
tional Molders and Foundry Workers Union of 
North America, the United Steelworkers of 
America, and the International Union, United 
Automobile, Aircraft & Agricultural Implement 
Workers of America. Nearly all of the pattern- 
makers are members of the Pattern Makers’ League 
of North America. 


Where To Go for More Information 


International Molders and Foundry Workers Union 
of North America, 

1225 East McMillan St., Cincinnati 6, Ohio 

Nonferrous Founders’ Society, 

192 N. Clark St., Chicago 1, IIl. 

Gray Iron Founders’ Society, Inc., 

National City-East Sixth Bldg., Cleveland, Ohio 

American Foundrymen’s Society, 

Golf and Wolf Sts., Des Plaines, Ill. 


Molders 


(D. O. T. 4-81.010 and .030; 4-—91.050; 6-81.010 and .020) 


Nature of Work 


Molders prepare sand molds into which metal 
is poured to make castings. A mold is made by 
packing and ramming prepared sand into a con- 
tainer called a flask around a pattern resembling 
the object to be duplicated, then removing the 
pattern and leaving in the sand a hollow space in 
the shape of the casting to be made. The sand is 
chemically prepared so that it will hold its shape 


and not crumble when molten metal is poured 
into the mold. The approximately 50,000 molders 
are classified into two groups, hand or machine 
molders. Hand molders use mainly hand methods 
in making the sand molds. Molds for small cast- 
ings are usually made on the workbench by bench 
molders; those for large and bulky castings are 
made on the foundry floor by floor molders. Skill 
requirements in this occupation vary consider- 
ably. An all-round hand molder (journeyman) 
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Hand molder ramming sand around a pattern in the flask. 


makes many different kinds of molds. A less 
skilled molder does more repetitive work, specializ- 
ing on a single kind of mold. Hand molders are 
employed mainly in jobbing foundries. 

Iachine molders operate one of several types 
of machines which simplify and speed the making 
of large quantities of identical sand molds for 
castings. The machine molder’s duties consist 
mainly of assembling the flask (molding box) 
and pattern on the machine table, filling the flask 
with prepared sand, and operating the machine 
by the properly timed use of its control levers and 
pedals. Machine molders sometimes are qualified 
journeyman molders who require little supervi- 
sion and who set up and adjust their own ma- 
chines. More commonly, however, the machine 
molder is a semiskilled worker, whose duties are 
limited to operating the machine which is set up 
for him, Machine molders are employed mainly 
in production foundries which make large quan- 
tities of identical castings. 


> 


Qualifications and Training 


Completion of a 4-year apprenticeship, or the 
equivalent in experience, is needed to become a 


journeyman molder and thus qualify for all-round 
hand molding and for the skilled specialized or 
supervisory jobs. Men with this training are also 
preferred for some kinds of machine molding. 

The molder apprentice works under the close 
supervision of journeymen who instruct him in the 
skills of the craft. About half of the apprentice- 
ship training is devoted directly to molding. 
Working closely with a journeyman molder, the 
apprentice may begin with simple tasks, such as 
shoveling sand, and gradually take on more dif- 
ficult and responsible work, such as ramming 
molds, withdrawing patterns, and setting cores. 
He also learns to operate the various types of 
molding machines used in the foundry. As his 
training progresses, he makes complete molds, 
under supervision, beginning with simple shapes 
and going on to those of increasing complexity. 
This molding phase of his apprenticeship includes 
both floorwork and benchwork. In addition to 
learning molding, the apprentice works in other 
foundry departments in order to develop the 
diversified knowledge of foundry practice needed 
by fully qualified molders. He learns about sand 
preparation, melting of metal, and the cleaning 
and finishing of castings. The apprentice usually 
receives, in addition to his shopwork, at least 144 
hours of classroom instruction each year in such 
subjects as shop arithmetic, metallurgy, and shop 
drawing. 

It is also possible for a man to develop journey- 
man skill without apprenticeship training. 
Molders’ helpers and less skilled hand molders 
sometimes succeed in acquiring informally the 
various elements of skilled molding, and then seek 
jobs as journeymen. However, this is a lengthier 
and less reliable way of learning the trade than 
through apprenticeship. 

The less skilled type of hand molding, in which 
highly repetitive work is done, requires only a 
brief training period. “Learners” (either men 
without previous foundry experience or upgraded 
foundry helpers) are assigned to work with a 
molder engaged in making a particular kind of 
mold. After 2 to 6 months of this training, the 
learner is usually competent to make the same 
mold, or one that is roughly similar, on his own 
responsibility. 

For machine-molding jobs of the more difficult 
and responsible types, a molding apprenticeship 
or equivalent training is required. However, ma- 
chine molding of the less skilled variety, is ordi- 
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narily learned in 60 to 90 days of on-the-job train- 
ing. 

For a molding apprenticeship, an eighth grade 
education is usually the minimum requirement, 
and many employers specify additional school- 
work up to and including high school graduation. 
Eighth grade schooling, however, is sufficient for 
most jobs as learners of less skilled hand molding 
or machine molding. 

Physical standards for molding jobs are fairly 
high because of the need for continual standing 
and moving about and frequent lifting. For hand 
molding, a high degree of manual dexterity and 
good vision are essential. Since the work is fairly 
strenuous, very few women are employed as 
molders. 


Employment Outlook 


Little increase in employment of molders is 
expected during the late 1950’s and the 1960's. 
Replacement needs, however, will provide many 
opportunities for new workers to enter the trade. 

The continuation in the trend toward more ma- 
chine molding and less hand molding and increas- 
ing use of permanent molds and shell molds will 
result in a greater foundry output per molder em- 
ployed. Thus, the expected large increase in 
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foundry activity (see discussion, p. 353) will 
result in little growth in the number of molders. 

The need to replace molders who die, retire, or 
transfer to other fields of work will provide many 
opportunities for new workers to enter molding. 
Deaths and retirements alone will provide about 
1,000 openings annually during the 1956-66 
decade. There will be several hundred opportuni- 
ties each year for young men to obtain molding 
apprenticeships leading to journeymen molding 
jobs. There will be even more openings for 
workers for entry jobs in machine molding and in 
the less skilled types of hand molding. 


Earnings and Working Conditions 


Molders are among the better paid foundry 
workers. In mid-1956, molders were generally 
earning from $2.20 to $2.60 an hour depending 
upon locality and type of foundry. 

Most molders are members of labor unions. 
Many of them have been organized by the Inter- 
national Molders and Foundry Workers Union of 
North America. Others are members of industrial 
unions such as the United Steelworkers of Amer- 
ica, and the International Union, United Auto- 
mobile, Aircraft & Agricultural Implement 
Workers of America. 


Coremakers 


(D O. T. 4-82.010) 


Nature of Work 


Coremakers prepare the bodies of sand or 
“cores” which are placed in molds to form hollows 
or holes required in metal casting. Molten metal 
flows around the core so that when the core is later 
removed, the desired cavity is left. Cores are made 
both by hand and by machine. A core is made by 
packing prepared sand into a hollow form (core 
box) of the desired shape. Cores may then be 
baked to harden them. 

In hand coremaking, small cores are made on 
the workbench by bench coremakers and bulky 
cores are made on the foundry floor by floor core- 
makers. There is a wide range of skill require- 
ments in this occupation. All-round hand core- 
makers (journeymen) prepare a variety of larger 
or more intricate cores. The less skilled core- 

makers make the smaller and simpler cores fre- 


quently produced in large numbers, so that the 
work is highly repetitive. Journeymen hand core- 
makers usually work in jobbing foundries. Some 
journeymen coremakers work in production found- 
ries as supervisors. The less skilled hand core- 
makers are generally employed in production 
foundries. 

Machine coremakers operate several different 
types of machines which force sand into specially 
shaped hollow forms to make the sand cores. Some 
machine coremakers are required to set up and ad- 
just their own machines and do any necessary 
finishing operations on the cores. Other core- 
makers are primarily machine tenders. They are 
more closely supervised and the necessary adjust- 
ing of the machines is done for them. Machine 
coremakers are employed mainly in production 
foundries where large quantities of identical cast- 
ings are made. 
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Coremaker setting reinforcing wires in sand in a core box. On 


the truck are finished cores ready to go to the baking oven 
for hardening. 


Training and Other Qualifications 


Completion of a 4-year apprenticeship or the 
equivalent in experience is needed to become a 
skilled hand coremaker. Coremaking apprentice- 
ships are also sometimes required for the more 
difficult and responsible machine coremaking jobs. 
Coremaking and molding training are often com- 
bined in a single apprenticeship. The apprentice 
works with journeymen coremakers, first helping 
them in routine duties and then undertaking more 
advanced work under close supervision, such as 
making simple cores, or operating core ovens. As 
his skill increases, the apprentice makes more 
complex cores. He acquires experience in bench- 
work and floorwork and in the operation of any 
coremaking machines used in the plant. On-the- 
job training is generally supplemented by class- 
room instruction covering such subjects as arith- 
metic, shop drawing, and the properties of metals. 
For the less skilled hand coremaking and for most 
machine coremaking jobs, only a brief period of 
on-the-job training is needed. An eighth grade 
education is usually a minimum for coremaking 
apprentices, and some employers require that ap- 
prentices be high school graduates. 


357 


Persons without previous foundry experience 
may be hired directly into the less skilled core- 
making jobs, or foundry laborers or helpers may 
be upgraded to do this work. Physical require- 
ments for light coremaking are not particularly 
high because the work is not especially strenuous. 
A high degree of manual dexterity is necessary 
for much of the handwork. Women are frequently 
employed to do light coremaking. 


Employment Outlook 


The expected large increase in demand and out- 
put of foundry products (see discussion, p. 353) 
will result in only a moderate growth in the num- 
ber of coremakers. The continued trend toward 
a greater proportion of cores being produced by 
machine rather than by hand and the resulting 
greater output per worker will limit the growth 
in the employment of coremakers. 

Replacement needs, however, will provide many 
job opportunities for new workers to enter this 
occupation. The need to replace workers who 
die or retire will create about 500 job openings 
annually during the 1956-66 decade. Many other 
new workers will be needed to replace experi- 
enced coremakers who transfer to other fields of 
work. 


Earnings and Working Conditions 


Coremakers generally earn more than the aver- 
age for foundry plant workers and for factory 
workers generally. In mid-1956, coremakers were 
generally earning from $2.20 to $2.60 an hour, de- 
pending upon locality. Hand coremakers with 
all-round training have opportunities for promo- 
tion to supervisory jobs. 

Most coremakers are members of labor unions. 
Many of them have been organized by the Inter- 
national Molders and Foundry Workers Union 
of North America. Others are members of indus- 
trial unions, such as the United Steelworkers of 
America, and the International Union, United 
Automobile, Aircraft & Agricultural Implement 
Workers of America. 
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Patternmakers 
(D. O. T. 5-17.010 and .020) 


Nature of Work 


Patternmakers are the highly skilled craftsmen 
who construct patterns and core boxes—the forms 
used to shape molds and cores. They are classi- 
fied, primarily, according to the kind of material 
they use in making patterns. About half of the 
15,000 patternmakers construct metal patterns. 
Of the remainder, most are wood patternmakers, 
although a few work with other materials, such 
as plaster. 

A patternmaker works from blueprints and 
plans the pattern, taking into consideration the 
manner in which the object will be cast and the 
type of metal to be used. The wood patternmaker 
selects the appropriate woodstock and lays out the 
pattern, marking the design for each section on 
the proper piece of wood. Using power saws, he 
cuts each piece of wood roughly to size. He then 
shapes the rough pieces into their final form, using 
various woodworking machines—such as borers, 
lathes, planers, bandsaws, and sanders—as well as 
many small handtools. Finally, he assembles the 
pattern segments by hand. 

The duties of a metal patternmaker are much 
the same as those of wood patternmakers except 
that he uses metal and metalworking machines 
instead of wood and woodworking equipment. 
Metal patternmakers prepare patterns from metal 
stock, or more commonly, from rough castings 
made from an original wood pattern. To shape 
and finish their work, they use a variety of metal- 
working machines, including the engine lathe, 
drill press, milling machine, power hacksaw, 
grinder, and shaper. 

Throughout his work, the patternmaker care- 
fully checks each dimension of the pattern. A 
high degree of accuracy is required, since any im- 
perfection in the pattern will be reproduced in the 
castings made from it. Other duties of pattern- 
makers include making core boxes (in much the 
same manner as patterns are constructed) and re- 
pairing patterns and core boxes. 

Patternmaking is done in specially equipped 
pattern shops, which are of two types—independ- 
ent and integrated. In mid-1956, employment of 
patternmakers was about equally divided between 
the two types of shops. Independent pattern 
shops are separate establishments which make pat- 
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Patternmaker putting the finishing touches on a wood pattern. 


terns on order for other firms. An integrated shop 
may be operated in conjunction with a foundry 
which uses the patterns, or it may be the pattern 
department of a plant that buys castings from a 
commercial foundry. 


Training and Other Qualifications 


Apprenticeship, or a similar program of on-the- 
job training, is the principal means of qualifying 
as a journeyman patternmaker. Because of the 
high degree of skill and the wide range of knowl- 
edge needed for patternmaking, it is very difficult 
to obtain the necessary training by informally 
picking up the trade. However, in some instances 
skilled machinists have been able to transfer to 
patternmaking with additional on-the-job train- 
ing or experience. Good trade school courses in 
patternmaking provide useful preparation for the 
prospective apprentice, and may in some cases be 
credited toward completion of the apprentice pe- 
riod. However, these courses do not substitute for 
apprenticeship or other on-the-job training. 

The usual apprenticeship period for pattern- 
making is 5 years, or about 10,000 working hours. 
At least 720 hours of classroom instruction in re- 
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lated technical subjects is normally provided. 
There are separate apprenticeships for wood and 
metal patternmaking. 

The patternmaker apprentice begins by helping 
journeymen in routine duties. Then he makes 
siuiple patterns under close supervision, gradually 
learning to use the various types of machine and 
handtools. As his training progresses, the work 
becomes increasingly complex and the supervision 
more general. 

Patternmaking, although not strenuous, re- 
quires considerable standing and moving about. 
A high degree of manual dexterity is especially 
important because of the precise nature of many 
hand operations. Employers generally require 
apprentices to have at least a high school educa- 
tion. 


Employment Outlook 


Little change in the number of patternmakers is 
expected in the late 1950’s and the 1960’s. Despite 
the increase in foundry production, the number of 
paiternmakers has not grown significantly for 
several decades. Mass production, which has 
meant the preparation of large numbers of iden- 
tical castings, is resulting in greater use of metal 
and plastic rather than wood patterns. The more 
durable metal patterns can be used many times 
in the making of identical molds and thus the 
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number of individual patterns required for a 
given number of castings has declined. It is ex- 
pected that this trend will continue at least during 
the 1956-66 decade. 

However, replacement needs will provide job 
opportunities for new workers to be trained as 
patternmakers. It is estimated that about 500 
new patternmakers will be needed annually during 
the 1956-66 decade to replace workers who die, 
retire, or transfer to other fields of work. Most 
of the job openings will be in metal pattern- 
making. 

Because patternmakers learn either the basic 
metalworking or woodworking skills, they can 
find jobs in related fields when patternmaking 
employment is not available. Wood pattern- 
makers can qualify for skilled woodworking jobs 
such as cabinetmakers, and metal patternmakers 
can transfer their skills to machine shop jobs such 
as machinists or layout men. 


Earnings and Working Conditions 


Patternmakers are one of the highest paid 
groups of skilled workers in manufacturing. In 
mid-1956, most patternmakers had straight time 
hourly earnings between $2.40 and $2.80. Some 
had hourly rates of more than $3.60. Nearly all 
patternmakers are members of a labor union— 
the Pattern Makers’ League of North America. 


FORGE SHOP OCCUPATIONS 


Nature of Work 


Forging is a basic metalworking process in 
which heated metal is shaped by hammering or 
squeezing under great pressure. Some forge shop 
workers prepare the metal for forging by heating 
it in a furnace. Others manipulate the heated 
metal under forging hammers and perform trim- 
ming, grinding, or other finishing operations on 
the forged pieces. (Machining, maintenance, 
custodial, or other workers employed in forge 
shops but not directly engaged in the forging 
process are not discussed in this chapter.) 

The forging process is used to shape metal ob- 
jects which must withstand great stress, such as, 
automobile crankshafts, gears, and marine engine 
drive shafts. The process is similar to that used 
by the oldtime blacksmith, except that machine 
power is substituted for the blacksmith’s arm and 
dies replace his hammer and anvil. The basic 
equipment used by forge shop workers consists of 
various types of power hammers and presses. 
Forge shop workers also use many different types 
of handtools and measuring devices such as tongs, 
wrenches, swages, hammers, steel rules, and 
calipers. 

The principal forgeshop jobs are those con- 
cerned with the operation of forging hammers and 
presses. Crews, generally consisting of from 2 
to 10 men, operate the forging equipment used to 
pound or press metal parts into shape. Operators 
and their helpers on hammer and press crews 
customarily specialize on a particular kind of 
equipment. Duties of some of the more impor- 
tant forge shop workers are described below : 


Hammersmiths (D. O. T. 486.120). These skilled 
workers operate power hammers equipped with 
unshaped (open) dies to hammer metal into de- 
sired shapes. The open die process is employed in 
forging objects which are too large for closed dies 
(shaped to form a particular object) or which are 
needed in quantities too small to justify the ex- 
pense of making closed dies. The accuracy of 
forged parts made with flat die hammers depends 
upon the skill of the hammersmith. He manipu- 
lates the heated metal between strokes of the ham- 
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mer so that the metal is formed to the desired 
shape before it cools. The hammersmiths may 
also use various forming tools such as swages un- 
der the hammer to produce angles and curves. 

A hammersmith interprets blueprints, drawings, 
or sketches to determine the procedure of working 
the metal under the hammer. He directs a crew 
of assistants in the manipulation of the metal and 
controls the stroke of the hammer so that the piece 
being forged will be shaped exactly to specifica- 
tions. He may supervise an assistant operator 
(“hammer driver” or “hammer runner”), a heater, 
a craneman, and one or more helpers assigned to 
a hammer. 


Hammermen (or Drop Hammermen Operators) 
(D. O. T. 486.110). These workers are respon- 
sible for the operation of forging machines in 
which the heated metal is pounded into shape be- 
tween accurately machined (closed) dies. This 
drop die forging or impact die forging method is 


Hammer driver and helper forging a crankshaft. 
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used to manufacture large quantities of accurate 
and uniform forgings such as automobile steering 
parts and crankshafts. 

A drop hammerman may also direct the work of 
the heater and supervise the helpers assigned to 
his hammer. The operator may either set the dies 
in the hammer or direct his crew in setting up the 
dies on the anvil and ram of a drop hammer. Spe- 
cial care is required in the positioning of the metal 
stock in the machine. The larger the hammer and 
the stock, and the more intricate the pattern of the 
forgings, the higher the skill requirements. 

The two principal types of hammers used by 
these workers are steam and board or air hammers. 
The operators of steam hammers are generally 
considered more skilled than board or air hammer 
operators because they control the force of the 
forging blow, which is uniform on the board ham- 
mer. 


Forging-Press Operators (D. O. T. 4-86.125). 
These workers direct the operation of forging 
presses which shape metal by squeezing it between 
either open (unshaped) or closed (shaped) dies. 
Open dies press forging, which generally requires 
considerably more skill than closed die work, is 
use| where a relatively small number of large 
pieces are required. In open die press forging, 
the operator shapes the heated metal by manipu- 
lating it between two flat dies or dies with very 
simple shapes. The operator’s skill, therefore, is 
similar to that of the hammersmith. On large 
presses, the worker in charge supervises a crew 
which may inelude an assistant forging press op- 
erator, who operates the press, a craneman and 
several helpers. 

Closed die presses are used mainly where large 
quantities of relatively small forgings—either 
steel or nonferrous—are needed. The closed die 
press operator may supervise a small crew or may 
work alone. 

Both open and closed die press operators must 
know how to control the heating of the metal, reg- 
ulate the pressure of the machine, and position the 
work in the dies. Their duties may also include 
setting up the press. 


Upsettermen (D. O. T. 4-86.125). Upsettermen 
operate forging machines which move horizontally 
while applying squeezing pressure to metal being 
shaped between closed-impression dies. A small 
crew consisting of a heater and helpers is often su- 


pervised by an upsetterman. Among the duties of 
the upsettermen are the control of the heating op- 
eration, the adjustment of the machine’s pressure 
on the metal, the alinement of the dies and the posi- 
tioning of the metal stock between the dies. Deep- 
socket wrenches, aircraft engine cylinders, bolts, 
and valves are some of the products made in large 
quantities on upset machines, 


Heaters (D. O. T. 488.081). Heaters control the 
supply of fuel and air in furnaces to heat differ- 
ent metals to the most suitable temperatures for 
forging. After the metal has been brought up 
to the proper heat, the heater may transport it to 
the forging machines. 


Inspectors (D. O. T. 486.162). Semifinished and 
finished forgings must be checked for size, shape, 
quality, and other specifications by inspectors. 
Some inspectors examine forged pieces for flaws 
and faulty workmanship while the forgings are 
still hot. Others inspect forgings after trimming 
to determine whether required standards are met. 
Inspectors may use micrometers, calipers, or other 
measuring devices to determine whether forged 
parts meet exact specifications. Testing for flaws 
may also be done with strength and hardness ma- 
chines, electronic testing devices, and other test- 
ing equipment. 

A considerable number of forge shop workers 
are employed in cleaning and finishing operations. 
For example, ¢7immers remove excess metals from 
hot or cold finished forge pieces with presses 
equipped with trimming dies. Chippers use pneu- 
matic hammers to remove imperfections from 
stock. Grinders remove burrs from completed 
forgings with mechanically powered abrasive 
wheels. Blasters operate sandblasting or shot- 
blasting equipment to clean and smooth forgings. 
Picklers dip forgings in an acid solution to re- 
move scale. Heat treaters alter the physical prop- 
erties of forgings by heating and cooling metals 
under controlled conditions. They may produce 
specified degrees of hardness and strength by cool- 
ing the metal parts in the air or by quenching 
them in baths of water, oil, or brine. 


Where Employed 


In late 1956, about 65,000 forge shop workers 
were employed in many different metalworking in- 
dustries. Independent steel forging plants, which 
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produce forgings for sale to other users, employ 
more than 50 percent of forge shop workers. 
Many workers are also employed in the forge de- 
partments of plants which use forged parts in 
their final product. For example, the manufac- 
turers of automobiles, farm machinery, handtools, 
and structural and ornamental products have forge 
departments in their establishments. A number of 
workers are also employed in forge shops operated 
as departments of steel mills. 

Employment of forge shop workers is concen- 
trated primarily in the metalworking centers of 
the Midwest and Northeast. Forge shops are lo- 
cated near the steel producing centers which pro- 
vide steel for forgings as well as near the metal- 
working plants which are the major users of forged 
products. Five States have almost 70 percent of 
all forge shop jobs—Ohio, Illinois, Wisconsin, 
Pennsylvania, and Michigan. 


Training and Other Qualifications 


Most forge shop workers learn their skills 
through on-the-job training and work experience. 
As they acquire experience and learn their skills 
they progress from the simple to the more difficult 
jobs. Advancement to the skilled job of hammer- 
smith, for example, requires several years of on- 
the-job experience. 

A few companies offer apprenticeship training 
for the more skilled forge shop jobs. Their pro- 
grams generally last 4 years and include 8,000 
hours of varied training. The apprenticeship pro- 
grams include learning the tools of the trade in 
addition to studying related subject matter. For 
example, hammersmith apprentices learn to op- 
erate hammers, presses, and furnaces, and the use 
of handtools. They also learn about the properties 
of metals, how to read blueprints, and how to weld. 

The basic entry job on hammer and press crews 
is that of helper. Employers usually require no 
more than an eighth-grade education for helpers 
and other workers in entry occupations. How- 
ever, young men interested in preparing them- 
selves for the more skilled forge shop jobs and for 
supervisory positions should continue their educa- 
tion and study such subjects as mathematics, draft- 
ing, shopwork, and metallurgy. After a worker 
has served as a helper in a hammer or press crew 
he may be upgraded to the job of heater or he may 
be given the opportunity to try out for one of 
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the more skilled jobs such as hammerman or press 
operator. 

Training requirements for inspectors vary. 
Those inspectors who visually inspect the rough 
forgings, using simple gages, can usually perform 
their jobs after a training period lasting only a 
few weeks. However, inspectors who examine 
forgings manufactured to exact specifications are 
required to have some technical background in 
metallurgy, blueprint reading, and mathematics 
and they may need several months of on-the-job 
training before they can operate the more com- 
plicated testing equipment. 


Employment Outlook 


The long-run prospects are for a moderate 
growth in forge shop jobs during the late 1950’s 
and the 1960’s. New jobs wil be created as a result 
of the anticipated expansion in the metalworking 
industries which use forged parts in their final 
products—particularly the aircraft, industrial ma- 
chinery, and automobile industries. 

Developments are now taking place which in- 
dicate a wider application of the forging method 
to produce metal parts. On the other hand, the 
use of castings to replace some forged parts in 
automobile manufacturing and the mechanization 
of the forging process may limit somewhat the 
growth of forge shop occupations. Mechanization 
may primarily affect the employment of helpers 
since the latest mechanical developments in the 
forging process are designed to reduce manual 
handling jobs before and after forging. Mechani- 
zation is expected to have little effect upon the need 
for skilled hammersmiths and forge-press opera- 
tors because machines cannot be easily substituted 
for the skill and experience of these workers. 

In addition to job openings resulting from in- 
creased activity in forge shop operations, job op- 
portunities will arise from the need to replace 
those workers who leave the forge shops because 
of deaths, retirements, and transfers to other fields 
of work. Deaths and retirements alone should re- 
sult in some 15,000 job openings in forge shop 
occupations during the 1956-66 decade. 


Earnings and Working Conditions 


Forge shop workers are among the highest paid 
factory workers. In September 1956, production 
workers (including unskilled and semiskilled 
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workers as well as skilled craftsmen) in inde- 
pendent iron and steel forging plants averaged 
$101.08 a week and $2.52 an hour. Production 
workers in all manufacturing industries averaged 
$81.10 a week and $2 an hour in the same month. 

The prevalence of incentive pay and the rela- 
tively difficult working conditions are factors in 
the level of forge shop earnings. The highest 
paid forge shop workers are the skilled hammer- 
smiths, drop hammer operators, and press opera- 
tors. In mid-1956, they were generally receiving 
more than $3 an hour. 

Most forge shop workers are union members. 
Many are members of the International Brother- 
hood of Boilermakers, Iron Ship Builders, Black- 
smiths, Forgers and Helpers. Others have been 
organized by the United Steelworkers of America 
and the International Union, United Automobile, 
Aircraft & Agricultural Implement Workers of 
Ancrica. Many of the plants which employ 
forve shop workers have labor-management con- 
tracts which provide insurance and pension plans. 


Although forge shops are typically hot and 
noisy, and much of the work is strenuous, working 
conditions have been improved in recent years. 
Many firms have installed large fans and have 
attempted to reduce machine concussion and 
vibration. 

Although the injury-frequency rate in forge 
shops is higher than in many other types of fac- 
tory work—it has been declining in recent years 
because of the greater emphasis upon safety pre- 
cautions. Forge shop firms and unions have pro- 
moted the greater use of protective goggles, metal- 
toe shoes, metal helmets, and safety guards at the 
machines which have contributed to the reduction 
of accidents in forge shops. 


Where To Go for More Information 


Drop Forging Association, 

419 South Walnut St., Lansing 33, Mich. 

International Brotherhood of Boilermakers, Iron 
Ship Builders, Blacksmiths, Forgers and Helpers, 

8th at State Ave., Kansas City 11, Kans. 
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Blacksmiths 
(D. O. T. 4-86.010) 


Nature of Work 


Blacksmiths make and repair tools, industrial 
and agricultural equipment, and other metal 
articles and parts by heating the metal in a forge 
and hammering it on an anvil into the desired 
shape. They also forge-weld metal by heating 
and joining pieces. Blacksmiths sharpen chisels, 
drills, picks, and other tools by reshaping the cut- 
ting edges. 

In making new articles or parts, the blacksmith 
may first study drawings and other specifications 
which show the desired design of the article and 


the type of metal to be used. He heats the metal 
stock in a forge and determines by observing its 
color, when it is ready for hammering. He re- 
moves the metal part from the forge and hammers 
it into shape by hand or machine. After forming 
the piece, the blacksmith may heat-treat the metal 
to bring it to the proper hardness and temper. 
He does this by heating it and then immersing it 
in an oil or water bath. 

Blacksmiths use hand hammers, tongs, chisels, 
and vises in their work. In addition to these 


handtools, they often use welding equipment, 
grinders, presses, and automatic hammers. 
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Blacksmiths use mainly hand methods to shape and repair metal pieces. 
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Where Employed 


Blacksmiths are employed in many different 
types of establishments—in one-man repair shops 
as well as in some of the country’s largest fac- 
tories. In 1956, 40 percent of the Nation’s 40,000 
blacksmiths worked in small shops repairing 
farm and garden equipment, tools, automobile 
parts, and household articles. Often these shops 
perform other services such as welding and tool 
dressing; a few shoe horses. Many blacksmiths 
operate their own repair shops. 

About one-quarter of all blacksmiths are em- 
ployed in maintenance and repair departments in 
the railroad, construction, coal-mining, steel, and 
machinery manufacturing industries. Other 
blacksmiths work at production jobs in metal- 
working establishments where they operate auto- 
matic machines to make large numbers of iden- 
tical articles. The petroleum industry employs 
between 3,000 and 4,000 blacksmiths or tool- 
dvessers. Most of these workers sharpen and 
temper drilling bits and tools and assist the driller 
in operating and maintaining the drilling equip- 
ment. 

Blacksmiths work in all parts of the country, 
in small rural communities as well as in large in- 
dustrial centers. There is some concentration of 
employment in Pennsylvania, Texas, and Illinois. 


Training and Other Qualifications 


Most workers enter the occupation by picking 
up the trade while working as helpers in black- 
smith shops. Workers who learn this trade in 
the railroad industry usually enter through ap- 
prenticeship training. The apprenticeship period 
is generally 3 or 4 years and customarily includes 
training in blueprint reading, the use of tools and 
equipment, heat-treatment of metal, forging 
methods, and welding. High school and voca- 
tional school courses in metalworking, blueprint 
reading, and mathematics will prove helpful to 
young persons interested in becoming blacksmiths. 

A blacksmith must have considerable strength 
in order to pound metal into shape and to handle 
heavy parts. He must also have a precise touch 
in the shaping of metal parts even though he uses 
heavy tools and equipment. 


Employment Outlook 


There will be a small number of job opportuni- 
ties each year for new workers to enter the field 
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during the late 1950’s and the 1960’s. Openings 
for new workers will occur primarily because of 
replacement needs. A high proportion of the ex- 
perienced blacksmiths are older men who will be 
leaving the labor force. Deaths and retirements 
will result in about 1,500 openings a year for new 
workers during the late 1950’s and the 1960's. 
Prospects for those entering the occupation are 
for continued employment over a long period. 
About 40,000 blacksmiths were employed in late 
1956, substantially fewer than 20 or 30 years 
earlier. However, there has been little decrease in 
employment in recent years and no substantial 
change in the demand for blacksmiths is antici- 
pated in the next decade. The number of black- 
smiths working in small repair shops is expected 
to remain stable because of the diversified demands 
for their services and the importance of black- 
smith repair shops in local communities, Since 
blacksmiths employed in manufacturing plants, 
railroads, construction, and mines generally do 
maintenance work, which tends to be fairly steady, 
there should not be much fluctuation in the num- 
ber of jobs for blacksmiths in these activities. 


Earnings and Working Conditions 


The earnings of skilled blacksmiths depend 
upon the part of the country where they are em- 
ployed and the kind of shop or industry in which 
they work, In 1956, the average straight-time 
hourly earnings for smiths employed in railroad 
shops was $2.19. The union rate for experienced 
blacksmiths in the steel industry was $2.64 an hour 
in that same period. Although no overall wage 
data are available for blacksmiths employed in 
the petroleum industry, an examination of a few 
1956 union contracts indicates that blacksmiths 
(tooldressers) were earning journeymen union 
rates of $3 an hour in some petroleum refineries. 
Tooldressers, working as part of drilling teams in 
the oilfields, were receiving union wage rates of 
$2.50 an hour. Wage data collected from a limited 
number of employers indicated that blacksmiths 
in small repair shops on the East Coast were re- 
ceiving between $1.75 and $2.30 an hour in 1956. 

A young man learning the trade will usually 
start at 50 to 70 percent of the skilled worker’s 
rate and receive periodic increases. By the end 
of his training period, he will receive the full 
journeyman rate. 
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Although all blacksmith shops are rather hot 
and noisy because of the furnaces and hammers, 
there is some variation in the conditions under 
which blacksmiths work. In small repair shops, 
the noise is not constant and the temperature is 
more easily controlled. The large forges and the 
sound of many automatic hammers in large pro- 
duction shops create considerable heat and noise. 
In recent years, however, the introduction of large 
ventilating fans and the reduction of machine vi- 
bration have improved working conditions in pro- 
duction shops. 

Blacksmiths are subject to a number of hazards. 
These include burns from forges and heated 
metals, and cuts from flying metal chips. Safety 


devices such as goggles and leather aprons have 
reduced hazards in this trade. 

Many blacksmiths belong to unions. The prin- 
cipal union of the trade is the Internationa! 
Brotherhood of Boilermakers, Iron Ship Builders 
Blacksmiths, Forgers and Helpers. Other black- 
smiths are members of industrial unions such a 
the Oil, Chemical and Atomic Workers Inter 
national Union and the United Steelworkers of 
America. Many union agreements provide health 
insurance and pension plans for blacksmiths. 


Where To Go for More Information 


International Brotherhood of Boilermakers, Iron 
Ship Builders, Blacksmiths, Forgers and Helpers, 
Sth at State Ave., Kansas City 11, Kans. 


Boilermaking Occupations 


Nature of Work 


Boilermakers, layout men, and fitup men special- 
ize in the repairing, fabricating, and assembling of 
boilers, tanks, vats, and similar vessels made of 
metal plate. These boilers and other vessels are 
widely used throughout industry to hold liquids 
and gases under pressure. Boilermakers are pri- 
marily engaged in the repairing and erecting of 
boilers, while layout men and fitup men are usually 
employed in the manufacturing of new boilers 
and heavy tanks, The repair work performed by 
boilermakers requires these workers to be all- 
round skilled craftsmen ; fitup men and layout men 
have more specialized duties. 


Boilermakers (D. O. T. 4-83.100). These crafts- 
men assemble and erect prefabricated parts and 
fittings at construction sites where the boilers or 
vessels are to be used. After the installation is 
completed they make all the necessary tests to 
check for defects. Boilermakers doing repair 
work in the field first determine the cause of 
trouble. They may then dismantle the boilers, 
vessels, or other units, and make repairs such as 
patching weak spots with metal stock, replacing 
defective sections with new parts, or strengthening 
joints. The repair and installation work per- 
formed by boilermakers must often meet standards 
set by local building codes. 

Boilermakers use a variety of tools and equip- 
ment in repair and assembly work. They cut and 
shape plate to size with power shears, power rolls, 


Boilermakers assembling units made of heavy steel plate. 


power presses, or oxyacetylene torches. They use 
welding or riveting equipment when repairing or 
assembling boilers. When assembling and erect- 
ing steel plate units in the field on a construction 
site, the boilermakers may use all types of rigging 
equipment including hoists, jacks, and rollers. 


Layout Men (D. O. T. 4-83.200). In the manu- 
facture of units made of heavy steel plate or other 
metals, the metal is initially prepared for fabricat- 
ing operations by layout men. They mark on the 


OTHER TRADES AND INDUSTRIAL OCCUPATIONS 


plates and tubes all curves, lines, points, and di- 
inensions which serve as directions to other work- 
ers for the cutting or shaping of the parts of boil- 
crs, tanks, and pressure vessels. They lay out the 
parts to scale as outlined on blueprints, sketches, 
or patterns. Layout men use compasses, dividers, 
scales, surface gages, hammers, and scribers in lay- 
ing out the parts to be fabricated. 


Fitup Men (D. O. T. 83.300). Before the var- 
ious parts of boilers, tanks, vats, or other vessels 
are finally assembled, the fitup men assemble and 
lemporarily fit them together in the shop. They 
bolt or tack weld parts together and correct irreg- 
ularities in parts so that they fit together neatly 
and securely. Fitup men also assemble and fit to- 
gether nozzles, pipes, fittings, and other parts. 

litup men read and interpret blueprints and 
drawings used in the manufacturing process in 
ovder to check parts for accuracy and fit accord- 
ing to specifications. They use handtools such 
us hammers, sledges, wrenches, and punches, and 
equipment such as welding machines, portable 
drills, and grinding tools. 


Where Employed 


Boilermakers are principally employed in repair 
shops which specialize in servicing and repairing 
boilers and pressure vessels used in commercial 
and industrial companies; they also are employed 
in the railroad transportation and construction 
industries. The boilermakers employed by the 
railroads work, for the most part, in locomotive 
shops where they maintain and repair locomotive 
and stationary boilers, fireboxes, tanks, and other 
parts made of sheet iron or plate steel. Many boil- 
ermakers also work in the maintenance depart- 
ments of industrial establishments to maintain and 
repair boilers, tanks, and other vessels. More than 
2,000 boilermakers were employed in mid-1956, 
in Federal Government installations, principally 
in Navy shipyards, Federal powerplants, and wind 
tunnel test facilities. 

Boilermakers are employed in every State be- 
cause of the widespread need for their skills in 
maintenance and repair work. However, most of 
the boilermaking jobs are in the East North Cen- 
tral and Mid-Atlantic States where the metalwork- 
ing industries and railroad shops are concentrated. 
Pennsylvania, Ohio, Illinois, and New York have 
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the largest numbers of boilermaking jobs. In the 
West, California and Texas lead in the employ- 
ment of boilermakers. 

Layout men and fitup men are primarily em- 
ployed in the boilershop products industry which 
produces fire-tube boilers, heat exchangers, heavy 
tanks, heating boilers, water-tube boilers, and sim- 
ilar boiler-type items. Most layout men and fitup 
men are employed in the industrial Middle At- 
lantic and East North Central areas where the 
boilershop products industry is concentrated. 


Training and Other Qualifications 


Although many men have become boilermakers 
by picking up the trade by working as helpers for 
several years, most training authorities agree that 
a 4-year apprenticeship is the best way to learn 
this trade.. In the apprenticeship program, the 
apprentice works under the close supervision of a 
journeyman who instructs him in the skills of the 
trade. The apprentice learns how to use the tools 
and machines of the trade during his training 
period. Apprenticeship programs usually pro- 
vide for about 8,000 hours of relatively continu- 
ous employment and training supplemented by at 
least 576 hours of related technical instruction. 
Some of the related technical subjects studied by 
apprentice boilermakers during their training pe- 
riod are: blueprint reading, trade mathematics, 
welding techniques, and trade metallurgical science 
covering stress and strain of metals. 

Many layout men and fitup men learn their skills 
on the job. They are usually first hired as helpers 
and pick up the trade by working with experienced 
workers. It generally takes at least 2 years to 
qualify as a journeyman layout or fitup man in a 
fabricating shop where boilers and vessels are pro- 
duced on a mass-production basis. However, in 
the railroad industry and in shops where products 
are custom made, layout and fitup jobs are gen- 
erally filled by men who have first qualified as 
skilled boilermakers. 

Prior training in mathematics, blueprint read- 
ing, and shopwork will prove helpful to young 
men interested in entering these trades. Mechani- 
cal aptitude and manual dexterity are important 
qualifications for persons who want to become 
boilermakers, layout men, or fitup men. They are 
also required to be in good physical health and 
able to do heavy work. 
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During the late 1950’s and the 1960’s, a moderate 
rise in the employment of boilermakers, layout 
men and fitup men can be expected. Most oppor- 
tunities for new workers, however, will result from 
replacement needs. 

The expected large expansion in electric power 
generation facilities and the development of 
atomic energy for industrial use will result in an 
increased need for these workers in boiler manu- 
facturing plants and in the construction industry 
for the fabrication and assembly of industrial 
power boilers, smokestacks, heavy tanks, and other 
large vessels. Some additional maintenance 
boilermaking jobs will be created by the expansion 
of facilities in petroleum refineries, chemical 
plants, electric light and power plants, and steel 
plants. 

In contrast to this growth, the employment of 
boilermakers in railroad repair shops is expected 
to decline. The number of these workers has been 
declining steadily since World War II because 
diesel engines have been replacing steam locomo- 
tives. In 1950, railroads employed 9,800 boiler- 
makers, but by 1956, the employment of boiler- 
makers in this industry had dropped to about 
4,100, 

Replacement needs will be the primary factor 
in creating job opportunities for new workers in 
these trades, Because a high proportion of ex- 
perienced boilermakers, fitup men, and layout men 
are older men, many will be leaving the labor force 
during the next 10 to 20 years. Deaths and retire- 
ments alone may create about 8,000 new jobs dur- 
ing the 1956-66 decade. Additional job openings 
will be created by the transfer of experienced 
workers in these occupations to other fields of 
work. 


Earnings and Working Conditions 


The earnings of skilled boilermakers compare 
favorably with those of other skilled craftsmen. 
For example, the union wage rate of maintenance 
boilermakers in the basic steel industry was $2.74 
an hour in July 1957. The average staight-time 
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hourly earnings of boilermakers employed by 
Class I railroads were $2.32 an hour in March 1957. 
Recent earnings data of fitup men and layout men 
are not available. 

A Bureau of Labor Statistics study of the mini- 
mum wage scales of union journeymen boilermak- 
ers in the building trades in 52 cities in 1956 
showed a range from $3.10 an hour in Dallas, Tex., 
to $3.90 an hour in Newark, N. J. The average 
minimum hourly seale for union boilermakers in 
this study was $3.34. Boilermakers employed in 
the building trades are not as steadily employed 
throughout the year as those who work in main- 
tenance departments of large industrial establish- 
ments, 

Many boilermakers, layout men, and fitup men 
are employed in metalworking plants which have 
labor-management contracts. Some of these agree- 
ments provide health, insurance, and pension 
plans. 

When engaged in boiler repair and assembly 
work, boilermakers are often required to work in 
cramped quarters and in high places. Some work 
must also be done under conditions of dampness, 
heat, and poor ventilation, 

Boilermaking tends to be more hazardous than 
many other metalworking occupations. Although 
the injury-frequency rate in the boilershop prod- 
ucts industry is considerably higher than the aver- 
age for manufacturing industries as a whole, it has 
been declining in recent years because of the safety 
programs of employers and unions. 

Most boilermakers, layout men, and fitup men 
belong to unions. The principal union of these 
trades is the International Brotherhood of Boiler- 
makers, Iron Ship Builders, Blacksmiths, Forgers 
and Helpers. Some of these craftsmen are also 
members of industrial unions, such as the Indus- 
trial Union of Marine and Shipbuilding Workers 
of America, the Oil, Chemical and Atomic Work- 
ers International Union, and the United Steel- 
workers of America. 


Where To Go for More Information 


International Brotherhood of Boilermakers, Iron 
Ship Builders, Blacksmiths, Forgers and Helpers, 
8th at State Ave., Kansas City 11, Kans. 
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Dispensing Opticians and Optical Mechanics 
(D. O. T. 5-08.010) 


Nature of Work 


Dispensing opticians and optical mechanics 
(5oth frequently referred to as optical tech- 
nicians) fill eyeglass prescriptions written by 
physicians and optometrists. Dispensing opti- 
cians help in the fitting of eyeglasses. Optical 
mechanics shape the lenses, and then insert them 
in frames or rimless mountings. Although the 
same person may do the work of both the dis- 
pensing optician and the optical mechanic, for the 
most part, these are two separate occupations. 
Dispensing opticians work in retail optician 
establishments where they directly serve customers 
who are to be fitted for eyeglasses. One of their 
duties is to measure the patient’s facial contours 
to determine the size and shape of the lenses most 
suitable. They also assist the patient in selecting 
tle style and color of the frame. 

lhe dispensing optician prepares a work order 
bused on the prescription of the physician or 
ojometrist so that the lenses may be properly 
gı ound and mounted by the workers in the labora- 
tory or shop. After the finished eyeglasses are 
returned from the laboratory, the optician may 
make adjustments so that they properly fit the 
wearer, Dispensing opticians use small handtools 
such as optical pliers, hammers, pupilary distance 
rulers, and screwdrivers. 

Optical mechanies perform the shop or labora- 
tory work required to make up eyeglasses as pre- 
scribed by physicians or optometrists. There are 
two principal types of mechanics, the surface man 
and the benchman (or finisher). The surface man 
starts with standard or stock size lens blanks and 
carries out a series of operations which include 
the layout of the work, grinding and polishing 
the surfaces of the lenses, and final inspection. In 
small shops, one mechanic may perform all these 
operations. In large shops, the work is divided 
into separate operations so that semiskilled 
workers may perform part of the job. Surface 
men operate large power grinding and polishing 
machines when preparing lenses. They also use 
special equipment such as a lensmeter to measure 
lens curvature by light and a lens measure which 
mechanically measures the curvature and power 
ofa lens. 

The other principal type of optical mechanic— 
the benchman or finisher—marks and cuts the 
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Surfacers at a battery of generator machines. The man in the 
foreground is checking a partly ground lens using optical 
calipers to measure its thickness. 


ground lenses to fit the frame. He then bevels 
or smooths the edges of the lenses and assembles 
the lenses and frame parts into the finished eye- 
glasses. In large laboratories, these operations are 
divided into job specialties so that semiskilled 
workers can perform single operations. The 
benchman uses small tools in his work such as 
lens cutters, chippers, pliers, and diamond point 
glass drills. Both the surface man and the bench- 
man also do repair work. They may match broken 
lenses and replace damaged parts of the frame. 


Where Employed 


About 16,000 dispensing opticians and optical 
mechanics were employed throughout the country 
in mid-1956. Of these, about 7,500 (2,500 dis- 
pensing opticians and 5,000 optical mechanics, 
mostly benchmen) were employed in the Nation’s 
3,000 retail optician shops, which directly serve 
individuals by making their eyeglasses from pre- 
scriptions of physicians or optometrists. The re- 
maining 8,500 workers (mostly surface men) were 
employed in the prescription departments of the 
more than 1,100 wholesale and manufacturing es- 
tablishments which did work for retail optician 
firms. In addition to the 16,000 technicians men- 
tioned above, many of the approximately 2,500 
proprietors of retail optical establishments were 
skilled optical mechanics or dispensing opticians. 
Dispensing opticians and optical mechanics are 
primarily employed in large cities and industrial 
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areas. New York, Pennsylvania, Ohio, Cali- 
fornia, and Illinois are the leading States in the 
employment of these workers, 


Training and Other Qualifications 


Most dispensing opticians and optical mechanics 
pick up their skills through informal, on-the-job 
training. They start in entry jobs such as grind- 
ing or polishing operators. By working with ex- 
perienced mechanics for a few years, they learn 
the skills of the trade. 

In addition to this informal method, young per- 
sons who are high school graduates and are not 
over 28 years of age can prepare for these occu- 
pations through formal apprenticeship programs. 
Most training authorities agree that workers who 
have learned their trade as apprentices have more 
opportunities and improved job security, and 
are able to advance further. The optical me- 
chanic’s apprenticeship program generally lasts 
4 years, and the dispensing optician’s training pro- 
gram covers 4 or 5 years. 

The typical 4-year program for apprentice 
optical mechanics includes on-the-job training and 
related instruction in ophthalmic optics (vision 
improvement). The apprentices specializing in 
surfacing follow a work schedule which includes 
2 years of training in grinding operations, 1 year 
in polishing, and 1 year in blocking, inspection, 
and layout. The benchmen apprentices follow a 
work schedule which includes 1 year in lens edg- 
ing, 1 year in cutting layout and lens cutting, 1 
year in lens drilling and rimless spectacle assem- 
bly, 6 months in frame inserting, and 6 months in 
inspection, In addition to this work experience, 
the apprentice optical mechanic receives related 
instruction which includes the identification of 
types of lenses, the measurement and curvature of 
lens surfaces, lens power, light prism power, 
prescription writing, and frame and eyeglass 
mounting. 

The dispensing optician apprentice is given 
training similar to that of the bench apprentice. 
He receives additional instruction in optical 
mathematics, the relationship of the lens to the eye, 
the mechanics of dispensing, and inspection and 
evaluation of eyeglasses. 

Formal school training plays a relatively small 
part in preparing for these occupations. How- 
ever, academic training for entry into the dispens- 
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ing optician occupation is being encouraged by 
organizations in the field. In 1956, at least 2 
schools were offering a 2-year course at the college 
level in dispensing opticianry and a few vocational 
schools had courses for the training of optical 
mechanics. 

Some States require dispensing opticians and 
optical mechanics to be licensed. Two States— 
Connecticut and New Jersey—license op! ical 
mechanics. Eleven States—Arizona, Connecticut, 
Georgia, Florida, Kentucky, Nevada, New Jersey, 
New York, North Carolina, Tennessee, and Vir- 
ginia—require dispensing opticians to be licensed. 

Advancement possibilities are available to both 
optical mechanics and dispensing opticians. Shop 
technicians can become supervisors or foremen in 
laboratories or shops. Many benchmen have be- 
come dispensing opticians, although there has been 
a trend in recent years to train directly for this 
latter job. There are opportunities for mechanics 
and dispensing opticians to go into business for 
themselves. In the 6 years from 1948 to 1954, the 
number of proprietors of optician establishments 
almost doubled—from 1,450 to about 2,450. Thee 
proprietors came, for the most part, from the ranks 
of mechanics and dispensing opticians. 


Employment Outlook 


A relatively large increase in these two occupa- 
tions is expected in the late 1950’s and the 1960s. 
This will be a continuation of the trend of the last 
15 years during which time the number of optical 
technicians grew at a somewhat faster rate than 
the Nation’s total labor force. Replacement needs 
will also provide a few hundred job opportunities 
each year for new workers. 

More optical mechanics and dispensing op- 
ticians will be needed to perform the expected 
growing amount of prescription lens work. Our 
country’s expanding population and the growing 
number of older persons—the group most likely 
to need eyeglasses—are among the factors which 
will cause an increase in the output of prescription 
lenses above the 1956 level of approximately 20 
million pairs. More glasses will also be needed 
because good vision is becoming more essential to 
the type of work being performed in industry and 
in offices. Furthermore, eyeglass frames are now 
subject to style changes resulting in more frequent 
changes in prescription lenses. The increasing de- 
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mand for eyeglasses should result in a continued 
growth in the number of optical technicians, since 
nificant technological changes in this field 
are anticipated during the 1956-66 decade. 
Alhough few women are employed as dispens- 


no 


ing opticians or optical mechanics, they are being 
encouraged to enter the field. Some of the more 
specialized jobs found in the larger laboratories 


can be performed by physically handicapped per- 
sous who have full use of their eyes and hands 
and can do sedentary work. 


Earnings and Working Conditions 


Weekly earnings for qualified mechanics gen- 
erally ranged from about $75 to $100 per week in 
mid-1956. Dispensing opticians usually earn 
about 20 percent more than optical mechanics. 
Apprentices start at about 50 percent of the skilled 
workers rate. In the course of their training, 
their wages are increase periodically, so that at 


the end of the apprenticeship period they are re- 
ceiving the pay of skilled technicians. Wholesale 
establishments usually have a 5-day, 40-hour work- 
week. Retail shop employees generally work a 
51%- or 6-day week. Workers in these occupations 
usually have year-round employment. 

The work of the dispensing optician requires 
little exertion and is generally performed in 
pleasant surroundings. On the other hand, most 
laboratories are fairly noisy because power grind- 
ing and polishing machines are used in preparing 
prescription lenses. The use of emery for grind- 
ing and rouge (powder) for polishing cause the 
hands of the mechanics to become stained. 


Where To Go for More Information 


Guild of Prescription Opticians of America, 

110 East 23d St., New York 10, N. Y. 

Association of Independent Optical Wholesalers, 
222 West Adams St., Chicago 6, Ill. 


Electroplaters 


(D. O. T. 4-74.010) 


Nature of Work 


Platers work in electroplating shops where 
metal objects are coated with thin layers of metal 
such as cadmium, nickel, silver, gold, chromium, 
tin, or zinc in order to improve the objects’ ap- 
pearance and resistance to wear and corrosion. 
The electroplater cleans metal objects before plat- 
ing, prepares the plating solution, immerses the 
objects in the chemical solution, and finishes them 
after plating. The actual plating takes place in 
the chemical solution when an electric current 
carries the metal coating particles to the object 
being plated. Such widely different items as auto- 
mobile bumpers, cigarette lighters, silverware, cos- 
tume jewelry, plumbing fixtures, electrical ap- 
pliances, bearings, component parts of electronic 
equipment, jet engine parts, and ammunition are 
examples of metal products which are often elec- 
troplated. : 

The skilled plater first studies specifications 
which indicate the parts of the objects to be 
plated, the type of plating metal to be applied, and 
the desired thickness. He prepares the plating 
solution by mixing the proper chemicals. The 
plater also determines the amount of electric cur- 
rent required to carry the metal particles through 
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Electroplater removing racked articles from plating bath. 
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the plating solution and the length of time the ob- 
jects must remain in the solution so that the plat- 
ing metal will be of the specified thickness. A 
plater must often use originality in designing 
special racks for holding the objects while they are 
in the plating tank. Plastic tape, lacquer, and 
other masking materials are used to block off parts 
of the objects not to be plated. 

After these preparatory steps, the plater cleans 
the object by means of chemical baths and water 
rinses. He then places it in the plating tank, where 
an electric current carries particles of metal 
through the solution from the anode (the metal to 
be deposited) to the surface being plated. When 
the desired thickness has been obtained, he re- 
moves, rinses, and dries the object. 

The plater must analyze the plating solution 
periodically and sometimes add chemicals to keep 
the solution constant. It is also necessary for him 
to control the temperature of the solution. He 
examines finished articles for defective plating 
and may use precise measuring instruments to 
check the thickness of the plating. In addition 
to plating, platers do other kinds of finishing, such 
as spray painting, dipping, and flow painting. 

Electroplaters employed in job shops, which do 
small lot plating of great variety, are often re- 
quired to use considerable ingenuity in their work. 
Platers working in production shops, where large 
lots of metal parts of the same type are electro- 
plated, usually carry out routine assignments. In 
some of the larger shops, chemists and chemical 
engineers often make the technical plating deci- 
sions while platers act as foremen and do some of 
the routine plating work. 

Asa foreman, a plater often supervises the work 
of helpers, who place objects on racks before plat- 
ing, remove them after plating, and clean tanks 
and racks. In some shops, a plater is expected to 
order chemicals and other supplies for his work. 


Where Employed 


Although electroplating shops are found in 
almost every part of the country, most are concen- 
trated in the Northeast and Midwest near the 
centers of the metalworking industry. Over 25 
percent of the approximately 20,000 platers em- 
ployed in late 1956 were working in Chicago, 
Detroit, New York, Cleveland, Newark—Jersey 
City, Providence, and Buffalo. 
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About 8,000 electroplaters are employed in job 
shops specializing in metal plating and polishing. 
The remaining platers are employed in the plating 
departments of plants primarily engaged in ihe 
manufacture of plumbing fixtures, heating «id 
cooking utensils, lighting fixtures, wire produc's, 
electric control apparatus, electric applians, 
radio and television products, motor vehicles «id 
parts, mechanical measuring instruments, mis: l- 
laneous hardware items, and other metal produ: is. 


Training and Other Qualifications 


Most platers are first hired as helpers and then 
learn the trade by working with skilled platers. 
Learning the trade in this manner does not always 
provide the well-rounded preparation which 
would enable a young man easily to transfer lis 
skills to shops doing other types of electroplating 
work. 

Another way to enter the electroplating trade 
is through an apprenticeship program. Although 
apprentice training provides better all-round 
preparation, only a small percentage of electro 
platers have been trained this way. 

The planned program for apprentices includos 
a combination of on-the-job training and relati- l 
classroom instruction in the properties of mets l=, 
chemistry, and electricity, as applied to plating. 
The apprentice does progressively more difficult 
work as his skill and knowledge increase. By the 
third or fourth year, he determines cleaning 
methods, does plating without supervision, makes 
solutions, examines plating results, and supervises 
helpers. After 3 or 4 years of an apprenticeship 
program or general work experience, the worker 
usually becomes a fully qualified plater. From 
this position he may qualify as a foreman. 

High school and vocational school courses in 
chemistry, electricity, physics, mathematics, and 
blueprint reading will prove helpful to young 
persons interested in becoming electroplaters. 
Some colleges, technical institutes, and vocational 
high schools offer 1- to 2-year courses in the prin- 
ciples and practice of electroplating. In addition 
to the training offered by these schools, many 
branches of the American Electroplaters Society 
conduct basic courses in the fundamentals of elec- 
troplating. The increasing complexity of the plat- 
ing process and the greater use of precision plating 
will require platers with a higher degree of techni- 
cal training in the future. 
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Emsloyment Outlook 


lhe expected expansion in the machinery and 
me(lworking industries in the late 1950’s and the 
1900's should increase the need for electroplaters. 
B»sader application of the plating process brought 
about by recent developments in the use of alumi- 
nui, other metals, and metal alloys will increase 
th demand for skilled electroplaters. There ap- 
pears to be no marked trend toward substituting 
other finishing methods for plating. 

In addition to the new job openings which are 
expected to develop because of the increased use 
ol the electroplating process, a small number of 
vacancies will develop from the need to replace 
those workers who die, retire, or shift to other lines 
of work. 

\ factor which might limit the growth of this 
ovcupation is the tendency of some of the large 
highly mechanized plants to employ chemists 
‘id chemical engineers to plan the plating oper- 
alions, and to use skilled platers only as foremen. 
\lochanization of the plating process is not ex- 
pected, however, to affect materially employment 
opportunities for platers. 


Earnings and Working Conditions 


Little information is available on the earnings 
of skilled electroplaters. However, an examina- 
tion of a number of union contracts and informa- 
tion secured from a limited number of employees 
indicate that electroplaters were earning from 
$1.75 to $2.50 an hour in late 1956. During a 


worker’s period of apprenticeship or on-the-job 
training, his wage rate usually starts at 60 to 70 
percent of a skilled worker’s rate, and progresses 
to the full rate by the end of his training period. 
In almost all plants, workers are paid shift pre- 
miums for working at night. 

Plating work involves some hazards because 
acid, alkaline, or poisonous solutions are used. 
Problems of humidity and odor also prevail in 
electroplating plants. However, most plants have 
installed systems of ventilation and other safety 
devices which have considerably reduced the oc- 
cupational hazards. Protective clothing and 
boots provide additional protection. 

Many platers are union members. Most union 
platers belong to the Metal Polishers, Buffers, 
Platers and Helpers International Union. Other 
platers have been organized by the International 
Union, United Automobile, Aircraft & Agricul- 
tural Implement Workers of America and the In- 
ternational Association of Machinists. Many of 
the labor-management contracts covering electro- 
platers provide health, insurance, and pension 


plans. 
Where To Go for More Information 


For more information on job opportunities, 
training, and other questions write to: 
The American Electroplaters’ Society, 
445 Broad St., Newark 2, N. J. 


National Association of Metal Finishers, 
35 East Wacker Dr., Chicago 1, Ill. 


Instrument Makers 
(D. O. T. 4-75.130; 5-08.066) 


Nature of Work 


Instrument makers are highly skilled mechanics 
who have become increasingly important with the 
rapid growth of science and industry. These 
workers build scientific and industrial instruments 
by making parts and assembling them into fin- 
ished products. The principal types of instru- 
ments used in American industry are mechanical, 
electronic, electrical, and optical. Many mechani- 
cal instruments are used to measure or regulate the 
pressure, flow, and temperature of gases and liq- 
uids; others regulate industrial processes. Some 
instruments are used to indicate airspeed or alti- 


tude. Gyroscopic devices aid in stabilizing air- 
craft and ships. Electronic instruments perform 
a variety of industrial functions, such as control 
of production operations and inspection of fin- 
ished products. Electrical instruments measure 
the voltage, amperage, and other characteristics of 
electricity. Microscopes, bombsights, optical com- 
parators, and refractometers are types of optical 
instruments. 

The instrument makers discussed in this occupa- 
tional statement include those who specialize in 
the construction of all types of mechanical and op- 
tical instruments. They exclude those who make 
electrical and electronic instruments. 
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An instrument maker uses hand tools, in addition to machine 
tools, in making precision instruments. 


Instrument makers carry through the entire op- 
eration of fabricating and assembling the com- 
plete instrument. In making the mechanical in- 
strument, these skilled craftsmen determine the 
correct sequence of machining operations after re- 
ceiving sketches, blueprints, or oral instructions. 
They use lathes, shapers, drills, and other preci- 
sion equipment to produce metal parts of exact di- 
mensions. Instrument makers are often required 
to devise temporary tools or devices to perform 
bench or machine operations where standard tools 
are not available. They use measuring instru- 
ments, such as micrometers and gages, to check the 
accuracy of their machining work. After the com- 
ponent parts are made, instrument makers as- 
semble and fit them into a completed unit. They 
then use many types of testing equipment to check 
the construction and operation of the finished 
instrument. i 

Instrument makers specializing in making opti- 
cal, aeronautical, or gyroscopic instruments have 
duties which differ somewhat from those of the 
mechanical instrument makers described above. 
For example, optical instrument makers specialize 
in the assembly and mounting of optical parts— 
such as precision lenses, prisms, and mirrors—in 
the mechanical sections of optical instruments. 
They scrape, file, and handlap metal mounts and 
accurately adjust the optical elements so that the 
calibrations on the instrument will read correctly. 
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Instrument makers generally are not engaged in 
the large-scale production of instruments. This 
work is subdivided and performed by less skilled 
workers, such as machine tool operators and ::s- 
semblers. Many instrument makers construct ox- 
perimental or pilot models of instruments whic! 
may eventually be produced in large quantities. 
These craftsmen, who are often called instrument 
modelmakers, work closely with scientists and 
engineers. Frequently, they contribute to the prac- 
tical design and development of experimental 
equipment. They make instruments from rough 
sketches or oral or written instructions provided 
by scientists or engineers, Other instrument malk- 
ers turn out special purpose instruments. 
instrument makers are employed in the production 
of small lots of relatively standard instruments. 

The duties and skills of instrument makers ave 
similar in many respects to those of machinists, 
tool and die makers, and skilled machine too! op- 
erators who also make metal parts with machine 
tools. The distinguishing feature of the ins! ru- 
ment makers’ jobs, setting them apart from those 
other metal craftsmen, is that instrument makers 
must be able to construct instruments from start to 
finish—making the metal parts, assembling them 
into complete instruments, and testing the fin- 
ished instrument to see that it performs the opera- 
tion for which it was intended. 


Some 


Where Employed 


The majority of instrument makers are em- 
ployed by firms manufacturing laboratory, scien- 
tific, engineering, and mechanical measuring and 
controlling instruments. In addition, many in- 
strument makers work for companies which make 
optical instruments and photographic apparatus. 
The Federal Government is a large employer of 
instrument makers, In mid-1956, about 1,500 in- 
strument makers were working for the Navy, 
Army, Air Force, Bureau of Standards, Coast and 
Geodetic Survey, and other agencies doing techni- 
cal work. University and commercial research 
laboratories employ instrument makers to make 
the special devices required in scientific research. 

The main centers of instrument making are 
located in and around a few large cities, partic- 
ularly Rochester, N. Y., New York City, Chicago, 
Minneapolis-St. Paul, Los Angeles, Boston, Phila- 
delphia, and Washington, D. C. 
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Training and Other Qualifications 


\lost instrument makers are drawn from the 
ranks of machinists or skilled machine-tool oper- 
atus. These craftsmen, working at first under 
close supervision and doing the simpler jobs in the 
instrument shop, usually need at least 1 or 2 addi- 
tional years of experience to qualify as instrument 
Makers. 

Other instrument makers learn their trade 
through instrument-maker apprenticeships which 
ecnerally last 4 or 5 years. The apprenticeship 
programs include not only shop training in the 
use of machine tools, handtools, and measuring in- 
struments, but also study in related technical sub- 
jects, such as mathematics, physics, and blueprint 
reading. Apprentice applicants generally must 
have a high school education or its equivalent. 
Courses in mathematics, science, and machine-shop 
are considered useful preparation for these 
. Some technical schooling in electricity and 
electronics is often very desirable. Young men 
who plan to enter this field should have consider- 
‘ble mechanical aptitude and manual dexterity, 
and a liking for painstaking work. They should 
aiso be capable of visualizing complex mechanical 
velationships. 

\s the instrument maker’s skill improves and as 
he broadens his knowledge, he may advance to in- 
creasingly responsible positions. About 10 years’ 
experience is required to rise to the top skill level 
in instrument making. Some instrument makers, 
with additional training, may be promoted to 
planning and estimating jobs where their duties 
will include the determination of time and ma- 
terial requirements for the manufacture of instru- 
ments. 


Employment Outlook 


The number of jobs in this field is expected to 
expand moderately during the late 1950’s and the 
1960s, However, the number of openings for new 
workers will not be large in any 1 year because of 
the small size of the occupation—probably not 
more than 10,000 workers were employed as in- 
strument makers in late 1956. 

Increasing numbers of instrument makers will 
be needed in the development of new and improved 
instruments for industrial and defense purposes. 
These skilled craftsmen will be needed to work 
with engineers and scientists who are concerned 


with the development of instrumentation needed 
for aircraft, naval vessels, and ordnance materials. 
However, even without military requirements, our 
advancing technology requires an increasing use 
of instruments. 

The long-term trend toward the more exten- 
sive use of instruments in the petroleum, chem- 
icals, rubber, paper, and food-processing indus- 
tries is expected to continue. The growth of auto- 
mation in the metalworking industries will require 
vast numbers of instruments and control devices. 
Another source of stepped-up demand for instru- 
ments will be the Nation’s many research labora- 
tories. Research in biology and medicine, chem- 
istry, physics, meteorology, astronomy, and other 
fields utilizes a great variety of instruments. The 
development of atomic energy will also require a 
considerable number of instruments. 

There should be a moderate increase in the 
number of jobs for instrument makers as a result 
of the expected expansion in the use of instru- 
ments and control devices. However, the number 
of jobs for instrument makers will grow much 
less rapidly than the increased output of instru- 
ments since these workers are used mainly in the 
development of new instruments and in the pro- 
duction of instruments to special order, rather 
than in the mass production of standardized de- 
vices. Another factor which may restrict the 
growth of this occupation is the trend toward a 
greater use of electrical and electronic components 
in mechanical instruments which reduces the need 
for making the mechanical parts. 

Most openings for new workers will go, as in 
the past, to those with experience as machinists 
or skilled machine-tool operators. There will 
also be some instrument-maker apprentice open- 
ings for young men interested in learning the 
trade. 

In the future, there may be some increased 
specialization in instrument making so that more 
of the work will be done by less skilled men work- 
ing under the direction of all-round instrument 
makers. This trend has been developing for sev- 
eral years and seems likely to continue. Never- 
theless, since such a large part of instrument 
making is performed in connection with the de- 
velopment of new or very special types of instru- 
ments, the possibilities for further specialization 
are limited and there should continue to be a 
growing number of jobs for all-round men. 
Moreover, there will always be a demand for all- 
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round mechanics to make instruments needed in 
such small numbers that mass production tech- 
niques are impractical. Some openings for new 
workers will occur as replacements for skilled 
craftsmen in this trade who die or retire or shift 
to other fields of work. 


Earnings and Working Conditions 


Earnings of instrument makers compare favor- 
ably with other highly skilled metalworkers. 
Earnings data obtained from a number of scien- 
tific and control instruments manufacturing com- 
panies on the East Coast in late 1956 showed 
hourly earnings of instrument makers generally 
ranging from $2.40 to $2.75. On the West Coast, 
these skilled workers were earning between $2.15 
and $2.85 per hour in the same period. In the 


Welders and 
Nature of Work 


Welders and oxygen cutters perform important 
and widely used metalworking operations. Weld- 
ers join metals by applying intense heat and some- 
times pressure to melt the edges so as to form a 
permanent bond. Welding is an efficient, sure, 
and economical method of joining metal and is 
used in both repair and manufacturing operations. 
Closely related to welding is “oxygen cutting” 
(also referred to as flame cutting). Oxygen 
cutters use torches to cut or trim metal objects to 
a desired size or shape. Flame or oxygen cutting 
is also used to remove excess metal from castings 
and to cut scrap metal to manageable pieces. 

Of the more than 35 different ways of welding 
metal, arc, gas, and resistance welding are the 
three most important. Are welders (D. O. T. 4- 
85.020) perform their work by either hand or 
machine methods. Gas welders (D. O. T. 4 
85.030) usually join metal together by hand oper- 
ations. Resistance welding is primarily a ma- 
chine process performed by resistance-welding 
operators (D. O. T. 6-85.010, .020, .030, .060, -100). 
Oxygen cutters (D. O. T. 6-85.215, 240) carry 
out their work with either hand-guided torches or 
with oxygen-fuel-gas cutting machines. 

The principal duty of the welder using the 
manual technique is to control the melting by 
directing the heat, either from an electric are or 
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Federal Government, skilled instrument makers 
were receiving annual salaries ranging from $4,05 
to $6,250, with top supervisors being paid u 
$7,465 a year. > 

Instrument-making shops are usually c 
and well lighted in order to facilitate preci 
work. Serious accidents are not common. Tl: 
is little heavy lifting done by instrument makevs, 
Part of their work is done at benches and purt 


sion 


re 


at machines in the shop. Instrument-making 
shops are usually not noisy because the machines 
are generally small and not in continuous 


operation. 

Many instrument makers belong to unions, two 
of which are the International Union of Plec- 
trical, Radio and Machine Workers, and the 
International Association of Machinists. 


Oxygen Cutters 


from a gas welding torch, and to add filler metal 
where necessary to complete the joint. In manual! 
shielded metal-are welding, one of the most con- 
monly used of the are welding processes, i 
welder selects a suitable electrode and adjusts 
controls on power sources which supply the elos- 
tric current. The welder first “strikes” an «re 
(draws an electric current) by touching the metal 
part to be welded with an electrode which also 
provides the metal filler. By withdrawing (he 
electrode a short distance from the metal part to 
be welded, an are is created which bridges tlie 
intervening space. After the are is made, the 
welder guides the electrode at a suitable distance 
from the joint seams to be welded. The intense 
heat caused by the arc melts the metal seams and 
the electrode tip. The molten metal from the 
electrode is deposited in the joint and together 
with the molten metal edges solidifies to form a 
solid connection. 

In gas welding, the welder applies an intensely 
hot flame (obtained from the combustion of a mix- 
ture of fuel gas—most commonly acetylene—and 
oxygen) from a gas welding torch to the metal 
edges. After selecting the proper types of weld- 
ing rods and welding torch tips and adjusting 
the regulators on the oxygen and acetylene cylin- 
ders, the welder lights his welding torch. He 
then adjusts the oxygen and acetylene valves on 
the torch to obtain the proper size and quality 
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of ‘lame. The kinds of flame selected depend on 
the type of metal to be joined and the type of joint 
to be made. The welder heats the metal parts to 
be welded by holding the flame against the metal 
uniil it begins to melt. He then applies the 
we ling rod, held in the other hand, to the molten 
melal to supply additional metal for the weld. 

\tesistance-welding operators, unlike hand are 
and gas welders who use manual methods, oper- 
ate machines which fuse metal parts by bringing 
them together under heat and pressure. The 
operator sets the controls of the machine for the 
desived electric current and pressure, feeds and 
alines the work and removes it after the welding 
operation is completed. The principal types of 
resistance-welding machines are spot, seam, pro- 
jection, flash, and upset welding machines and 
portable spot welding guns. 

fn the oxygen cutting process, the operator di- 
vects a flame of oxygen and fuel gas on the work 
on until the metal begins to melt. He then 
ses an additional stream of oxygen to burn 
or cut the metal. The operator prepares for the 
cutting job by attaching the proper torch tip 
for the particular job, connecting the torch to the 
vas hoses, and regulating the flow of gases into the 
torch for the desired cutting flame. He then 
cuts through the metal, guiding the torch manu- 
ally along previously marked lines or following 
à template or pattern. He may mark guide lines 
on the metal himself, following blueprints or other 
instructions. In some cases, the cutting torch or 
torches are mounted on a machine which, by elec- 
tronic or mechanical means, automatically follows 
the proper line of cut. 


Where Employed 


In late 1956, about 300,000 welders and oxygen 
cutters were employed throughout the country. 
Their principal employers were the manufactur- 
ers of boilershop and sheet-metal products, motor 
vehicle and equipment plants, the aircraft indus- 
try, the construction industry, and independent 
metalworking repair shops. Other important em- 
ployers of arc, gas, and resistance welders were 
steel mills, metal-stamping establishments, ma- 
chinery plants, and railroad shops. Federal, 
State, county, and city government agencies, such 
as arsenals, road commissions, and departments of 
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public works, alsoemployed many welders. Among 
the major employers of oxygen cutters were ship- 
yards, steel mills, machinery, and fabricated struc- 
tural-steel and boilershop product plants. 

Many manual are and gas welders were em- 
ployed in maintenance and repair work in rail- 
road shops, electric power plants, street railway 
systems, and in the maintenance shops of manu- 
facturing plants. Resistance-welding operators are 
used in production work in metalworking plants 
where large quantities of identical sheet-metal 
parts are manufactured. 

The widespread use of the welding and cutting 
processes in American industry enables these 
workers to find jobs in every State. However, most 
jobs for welders and cutters are found in the ma- 
jor metalworking areas, with more than 40 percent 
of them concentrated in Michigan, Pennsylvania, 
Ohio, Illinois, and California. Large numbers of 
these workers are employed in Detroit, Chicago, 
Philadelphia, Los Angeles, and other important 
metalworking centers. 


Training and Other Qualifications 


Skills of manual are and gas welders, resistance- 
welding operators, and flame cutters vary widely. 
For most skilled arc- and gas-welding jobs, sev- 
eral years of training and a knowledge of blue- 
print reading, welding symbols, properties of 
metals, work planning, electricity, and welding 
techniques are desirable. Manual dexterity is im- 
portant. Some of the less skilled manual welding 
jobs can be learned after a few months of on-the- 
job training. 

Skill requirements for the resistance-welding 
operator's job depend upon the particular type of 
equipment used. Most resistance-welding op- 
erators learn their work in a few weeks. 

Little skill is required for many flame-cutting 
jobs and they can generally be learned in a few 
weeks of on-the-job training. However, the cut- 
ting of some of the newer alloys requires a knowl- 
edge of flame-cutting techniques and the proper- 
ties of metals. 

A course in welding methods, generally in public 
or private vocational schools, followed by several 
years of job experience, is the usual way that 
manual welders learn their trade. Formal appren- 
ticeship training is not often given for this occu- 
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pation. However, apprenticeship training in 
many metal crafts includes training in welding 
as one of the related skills. A few large com- 
panies offer apprenticeship programs for welders. 
The Department of the Navy, at several of its in- 
stallations, conducts 4-year welding apprentice- 
ship programs for its civilian employees. 

The American Welding Society’s Code of Min- 
imum Requirements for Instruction of Welding 
Operators specifies a minimum of 150 hours of 
actual welding practice and not less than 20 hours 
of class instruction in welding theory. Experi- 
ence has shown, however, that a longer period 
of training is usually necessary to acquire the 
basic skills. 

Young persons entering the welding trade often 
start with simple manual welding production jobs 
where the type and thickness of metal, as well as 
the position of the welding operation, rarely 
change. Occasionally, they are first given jobs as 
flame cutters and later move into manual welding 
jobs. Some large companies employ general 
helpers in maintenance jobs who may, if they show 
promise, be given an opportunity to become 
welders. 

After serving as a helper to an experienced 
welder, a young man may be promoted to a job 
as a class B welder where he will usually perform 
repetitive work or work where no critical safety 
and strength requirements are involved. The 
work duties of the class B welder are primarily 
performed in one (flat, vertical, horizontal, or 
overhead) position. The layout and planning of 
the work are done by the more highly skilled 
workers. 

The next level of skill experience is the class 
A or all-round journeyman welder, who plans and 
lays out work from drawings, blueprints, or other 
written specifications. The skilled, all-round 
journeyman welder must have a knowledge of 
welding properties of steel, stainless steel, cast 
iron, bronze, aluminum, nickel, and other metals 
and alloys. He must be able to determine the 
proper sequence of work operations for each job 
and be able to weld all types of joints in flat, 
vertical, horizontal, or overhead positions. Some 
skilled manual welders are required to know both 
are and gas welding. The skilled manual are 
welder may be required to perform many types of 
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are welding, such as shielded metal-are welding, 
inert gas metal-are welding, and stud welding. 

When assigned to work where the strength of 
the weld is a highly critical factor, welders iiny 
be required to pass a qualifying examination. 
The test may be given by an employer, by a u- 
nicipal agency, a private agency designated by 
local government inspection authorities, or by 
some naval facility. Certification tests are «|so 
given to welders on some construction jobs or to 
those who may be engaged in the fabrication or 
repair of steam or other pressure vessels where 
critical safety factors are involved. In addition 
to certification, some localities require welders to 
obtain a license before they can do certain types 
of outside construction work. 

New developments in some manufacturing in- 
dustries are increasing the skill requiremeul= of 
welders. This is particularly true in a field ~uch 


as atomic energy, which has higher standards for 
reliability of welds and which calls for more pre- 
cise work. 

Skilled workers may become foremen who super- 


vise the work of other welders. Occasion: ly, 


they may be promoted to jobs as inspectors w here 
they check welds for general conformance with 
specifications and for quality of workmanship. A 


small number of experienced, all-round welders 
establish their own welding and repair shops. 

Welding is also widely used in maintenance and 
repair work by members of other crafts. ‘The 
boilermaker, the structural-steel worker, the ma- 
chinist, the plumber, and the automobile mechanic 
all may be required, as part of their job, to know 
how to weld. Frequently, when welding is used 
as a repair process, such as in the maintenance 
shops of large factories, it is done by workers who 
specialize in welding. 


Employment Outlook 


The generally favorable long-run outlook in the 
metalworking industries and the wider utilization 
of the welding processes are expected to result in 
a substantial increase in the number of welding 
jobs in the late 1950’s and in the 1960’s. This oc- 
cupation is expected to expand at a faster rate 
than will the total labor force in this period. Re- 
sistance welding, in particular, is expected to 
grow rapidly because of the increased use of the 
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mzchine welding process in such activities as the 
manufacture of motor vehicles and aircraft, and 
the production of light, streamlined railroad cars. 
The demand for resistance welders will, however, 
be moderated somewhat by the use of more rapid 
aud highly automatic welding machines. The 
need for maintenance repair work in the growing 
me(alworking industries will require many more 
skilled manual welders. The number of manual 
welders engaged in production work is also ex- 
pected to increase in plants manufacturing struc- 
tural-metal products, such as metal doors, boilers, 
and sheetmetal products. The construction in- 
dustry will also need an increasing number of 
skilled welders as the use of welded steel struc- 
tures expands. However, the growth of skilled 
manual are and gas welding jobs may be re- 
stricted somewhat by the increased use of semi- 
aulomatic and automatic welding machines which 
do not require skilled operators. 

The number of jobs for oxygen cutters is ex- 
pected to rise somewhat during the late 1950’s and 
the 1960’s as the result of the general expansion 
ol metalworking activity. The increased use of 
oxygen-cutting machines, however, will tend to 
restrict the growth of this occupation. 

Replacement needs resulting from deaths, re- 
tirements, and transfers to other fields of work 
will provide many openings for new workers in 
the welding and oxygen-cutting field. Deaths 
and retirements alone will result in about 4,000 to 
5,000 openings each year. 


Earnings and Working Conditions 


The amount a welder can expect to earn de- 
pends to a great extent on the skill requirements 
of his job and on the industry or activity in which 
he is employed. Earnings of highly skilled 
manual welders generally compare favorably with 
those of other skilled metalworking occupations. 
Resistance welders, who require little training, 
earn much less than the skilled manual welders. 

A wage study of the machinery manufacturing 
industries made by the Bureau of Labor Statistics 
in the winter of 1955-56 provides some indication 
of the level of earnings of welders. The average 
straight-time hourly earnings of hand welders, 
class A and B, in the cities surveyed are shown 
above: 
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Hand welders 


City 
Class A | Class B 
01 $1. 76 
Baltimore. £ 17 1. 89 
Buffalo____ = 1. 
Chicago. .-.=---__-._- P 2. 
Cleveland______-____- r; 2: 
Dallas___ x ilk 


Denver-__ 
Detroit. 
Hartford____ 
Houston 
Los Angeles—Long Beach- 
Milwaukee__ 
Minneapolis-St. 
Newark—Jersey City- 
New York 
Philadelphia_ 
Pittsburgh___ 
Portland (Oreg.)____- 

San Francisco—Oakland___ 
St. Louis_ 
Worcester 


an 
NNNNNNNNNNNNNNDENNNNN 


Average straight-time hourly earnings for 
skilled (class A) manual welders in the 21 se- 
lected cities ranged from $1.79 to $2.63, with the 
highest rates in St. Louis ($2.63) and Detroit 
($2.49). Semiskilled (class B) manual welders’ 
average hourly earnings ranged from $1.57 to 
$2.24. 

Many welders are union members. Among the 
labor organizations which include welders in their 
membership are the International Association of 
Machinists; the International Brotherhood of 
Boilermakers, Iron Ship Builders, Blacksmiths, 
Forgers and Helpers; the International Union, 
United Automobile, Aircraft and Agricultural 
Implement Workers of America; and the United 
Association of Journeymen and Apprentices of 
the Plumbing and Pipe Fitting Industry. 

Many welders and cutters are employed in 
plants which have labor-management contracts. 
Most of these agreements provide employees with 
major benefit programs which may include hospi- 
talization, medical and surgical insurance, life in- 
surance, sickness and accident insurance, or a 
retirement pension. 

Welders and cutters are exposed to a number of 
hazards in their work. However, safety training, 
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protective devices, and special clothing have kept 
the injury rate relatively low. Protective gog- 
gles, or helmets with colored lenses, protect 
welders from burns and welder’s flash (a tem- 
porary eye injury caused by exposure to harmful 
light rays). Suitable clothing also protects the 
welder’s skin from the rays. Although lighting 
and ventilation are usually adequate, welders oc- 
casionally work in the presence of toxic gases and 
fumes generated by the melting of some metals. 
Welders are often in contact with rust, grease, 
paint, and other elements found on the surface of 
the metal parts to be welded. Resistance-welding 
operations are largely free from the hazards asso- 
ciated with the hand methods. A clear eye shield 
or clear goggles generally offer adequate protec- 
tion to resistance welding operators. 


Where To Go for More Information 


The American Welding Society, 

33 West 39th St., New York 18, N. Y. 
International Association of Machinists, 

4300 Connecticut Ave. NW., Washington 6, D. © 
International Brotherhood of Boilermakers, !:on 
Ship Builders, Blacksmiths, Forgers and Hel) «rs, 
8th at State Ave., Kansas City 11, Kans. 
International Union, United Automobile, Aircraft 
and Agricultural Implement Workers of America, 
8000 East Jefferson Ave., Detroit 14, Mich. 

United Association of Journeymen and Appreniices 
of the Plumbing and Pipe Fitting Industry o! the 
United States and Canada, 

1200 18th St. NW., Washington 6, D. C. 

State Supervisor of Trade and Industrial Education 
or the local Director of Vocational Education in the 
State and/or city in which a person wishes (0 re- 
ceive training. 
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Some Major Industries and Their Occupations 
OCCUPATIONS IN AIRCRAFT MANUFACTURING 


Fhe vital importance of aircraft to national de- 
feuse and the wider use of civilian air transporta- 
tioun have made the manufacture of aircraft one 
o! the important industries in our economy. The 
aircraft industry was the largest manufacturing 
industry in the United States in mid-1956, em- 
ploying more than 800,000 workers. Between 
1918 and 1956, the industry expanded its employ- 
ment more than threefold and developed and pro- 
duced new aireraft models at an unprecedented 
poce, It provided the United States Armed Forces 
ith many faster than sound piloted aircraft and 
various types of guided missiles. It also built 

‘ger and better airplanes for commercial air- 
ies, 

lhe industry employs workers in jobs requiring 

wide range of training and experience. The 

onplant workers in this industry make up a 

igher proportion of total employment than in 
vost other manufacturing industries. This is due 
vrimarily to the large amount of research and 
development work carried on in the aircraft in- 
dustry. It is one of the largest employers of 
engineers, scientists, and technicians. The indus- 
try also provides thousands of jobs for skilled 
metalworkers, such as tool and die makers, sheet 
metal workers, and welders. Many skilled main- 
tenance workers, such as electricians, millwrights, 
machinery repairmen, and pipefitters, are also em- 
ployed in aircraft plants. However, assemblers 
make up the largest occupational group of workers 
employed by the industry. Training requirements 
for jobs in the aircraft industry range from a few 
days of on-the-job training for some assembling 
jobs to graduate college degrees for some scientific 
jobs. 


Nature and Location of the Industry 


The aircraft industry produces both piloted air- 
craft and guided missiles. Piloted aircraft include 
fixed-wing airplanes and helicopters. These may 
be powered by several kinds of aircraft engines. 
Guided missiles range in size from relatively small 
projectiles carried and fired from airplanes to 


much larger models fired from the surface of the 
earth and from ships or submarines. Missiles are 
powered by rocket, ramjet, or turbojet engines. 

About 90 percent of the industry’s 1956 produc- 
tion consisted of military aircraft and guided mis- 
siles. A large proportion of the remainder was 
aireraft for commercial air transportation. The 
industry also produces many smaller airplanes 
used for business, pleasure, and instructional fly- 
ing. 

The industry is composed of four separate and 
distinct. branches. The airframe branch, turning 
out the completed aircraft, is by far the largest, 
employing in excess of 550,000 workers in late 
1956. The workers in this branch design the air- 
craft, fabricate most of the airframe, and assemble 
and test the completed product. Engines, propel- 
lers, aircraft sections, and auxiliary equipment 
made in other branches of the aircraft industry, 
as well as electronic equipment and thousands of 
different parts made in plants outside the aircraft 
industry, are sent to the airframe plants for final 
assembly. 

The second major branch of the industry con- 
sists of the aircraft-engine plants in which recip- 
rocating, turboprop, turbojet, ramjet, and rocket 
engines for aircraft are produced. These plants, 
which employed more than 175,000 workers in late 
1956, accounted for about 20 percent of total air- 
craft employment. 

Aireraft-parts plants make up the third major 
branch, having a work force of about 115,000 in 
late 1956. These plants manufacture a variety 
of parts such as wing and tail sections, gas tanks, 
landing gears, refrigeration systems, and other 
auxiliary equipment. 

By far the smallest branch, employing about 
18,000 workers in late 1956, is composed of plants 
which produce the many kinds of aircraft pro- 
pellers. 

Although aircraft manufacturing employment 
is distributed among 40 States, almost one-third 
of the employees work in California. Forty per- 
cent are employed in Ohio, New York, Connecti- 
cut, Texas, Washington, and Kansas. Some of the 
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metropolitan areas with heavy concentrations of 
employment are Los Angeles, New York, Seattle, 
San Diego, Wichita, Hartford, Fort Worth, and 
Dallas. 

There is substantial airframe employment on the 
West and East Coasts. Texas and several other 
States also have a large share of this employment. 
The geographical pattern of aircraft-parts em- 
ployment is similar to that of airframe employ- 
ment. On the other hand, aircraft-engine employ- 
ment is concentrated on the Northeast Coast and 
in the Midwest. The geographical distribution of 
propeller manufacturing employment is generally 
similar to that of aircraft-engine employment. 

Young people interested in employment in the 
aircraft industry can expect to work in large 
plants. For example, about half of all airframe 
plants employed 5,000 or more workers each in 
late 1956. Aircraft-engine plants are generally 
smaller, but many of the plants had more than 
1,000 employees and a few had more than 5,000. 


How Aircraft Are Made 


The following brief description of how aircraft 
are made is presented to give the reader a better 
understanding of the type of jobs found in this 
industry. First, the design engineering depart- 
ment of the airframe company tentatively designs 
the model based upon specifications furnished by 
the military agency or civilian purchaser. A scale 
model is built and tested. After these tests, the 
full sized craft is designed. An experimental or 
prototype aircraft is then built which undergoes 
rigorous tests both in the air and on the ground. 
Any flaws found are corrected. When the aircraft 
passes all tests satisfactorily, data on its perform- 
ance and characteristics are made available to the 
prospective buyer. If the prototype is acceptable, 
contracts are awarded and the airframe company 
can plan manufacturing operations. 

The thousands of details required to set produc- 
tion in motion are then worked up. The engineer- 
ing department furnishes drawings and data to the 
planning department, which is responsible for pro- 
duction plans. A list is made of tools, machinery, 
parts, blueprints, materials, and operations re- 
quired for making each part. On the basis of this 
information, orders are sent to the purchasing de- 
partment for whatever items are required. 

The assembly of aircraft is the airframe plant’s 
primary production activity. It is estimated that 
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more than 60,000 subcontractors and suppliers 
provide the thousands of components which aiv- 
frame plants require to produce a completed 
plane. The factories producing the components 
perform a wide variety of manufacturing opera- 
tions such as metalworking, electrical, and s- 
sembly work. For example, engine plants sve 
essentially precision metalworking establishments. 
The biggest part of their work consists of mn- 
chining metal parts with power-driven machine 
tools. Since they often perform machining opera- 
tions on metal parts which have been forged or 
cast, they either maintain their own forge shops 
or foundries or have their forging or casting work 
done for them by outside establishments on a con- 
tract basis. Plants producing the new jet engines 
perform relatively more sheet-metal work and 
do less machining than plants manufacturing ve- 
ciprocating engines. Propeller plants are similar 
to engine plants in that they are essentially metl- 
working shops. 

Production begins in the airframe plant as soon 
as the machinery and tools are in place, the work 


force instructed, and materials and parts b'xin 
to flow in. In addition to performing assei ly 
work, the airframe plants fabricate wings, tuse- 
lage, and tail. This involves the cutting, forming, 


heating, and processing of stainless steel, alwni- 
num, titanium, and aluminum alloys to produce 
thousands of different parts. These parts are 
brought together to form sections of the plane 
at various bench and floor assembly work stations. 

Major assembly is performed in the airframe 
plant. After the fuselage is constructed, the 
wings and tail are joined to it and the power 
plant (engine) installed. There is extensive 
riveting and bolting in joining the various sec- 
tions of the aircraft together. The auxiliary 
equipment, such as fuel and hydraulic systems, 
and flight controls, is usually installed during 
the later stages of assembly. Before the aircraft 
is considered complete, it is “reworked” for last 
minute engineering changes. 

The aircraft is now ready for test flights. These 
tests are the last and most searching of the 
numerous inspections which occur at every stage 
of the aircraft’s construction from fabrication of 
components to final assembly. After the aircraft 
passes its flight check satisfactorily, it receives 
a final checkup and is then prepared for delivery. 


ee 
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Occupations in Aircraft Manufacturing 


Workers with a great variety of skills and 
‘ining are needed to manufacture aircraft. The 
iulustry employs engineers and scientists with 
advanced college degrees as well as plant workers 
who can learn their jobs after a few days or weeks 
training. The aircraft industry is also one 
' the largest employers of women. In October 
1956, 135,000 women were employed in a wide 
variety of “white collar” and factory jobs. 

The industry’s emphasis upon research and de- 
velopment and the constant changes in design 
and production methods make it an important 
employer of engineers, scientists, draftsmen, and 
other technical workers. A study of science and 
engineering in American industry made by the 
Bureau of Labor Statistics for the National 
science Foundation showed that the aircraft in- 
lustry, in 1954, exceeded all other industries in 
money spent on research and development, in the 
proportion of its scientists and engineers engaged 
in research and development activity, and in the 
ratio of supporting personnel used to assist 
scientists and engineers. 

Assemblers, sheet-metal workers, machine-tool 
operators, tool and die makers, and inspectors are 
among the important occupations found in this 
industry. In addition, large numbers of main- 
tenance workers, such as machinery repairmen, 
electricians, millwrights, and pipefitters, are also 
employed in the aircraft industry. 

Differences in production activities of the four 
branches of the aircraft industry have resulted 
in somewhat different occupational reqirements. 
For example, nearly 22 percent of the workers in 
airframe plants are employed as assemblers be- 
cause assembly is the primary production activity 
of this branch of the industry. Since many of 
the jigs, fixtures, and tools required for airframe 
production are made in airframe plants, 7 percent 
of its employees are engaged in tool fabrication. 
More than 18 percent of the workers in airframe 
plants were in professional and technical jobs 
in late 1956, with a large proportion of these 
workers engaged exclusively in research and de- 
velopment. The following is a percentage distri- 
bution of airframe workers among major occu- 
pational groups in late 1956: 


Percent of total 
employment 


Total employment-_---------------------- 100.0 


Nonplant workers___--------------------------- 
Managerial and supervisory- 
Professional and technical- 
Clerical and stenographic_- 


am 
Pes 
a1 ot 


Plant workers. 
Maintenance, repair, and power- 
Tool fabrication, pattern shop, and 
Machining 
Fabricating and processing- 
Assembly ------------. 
Inspecting and testing_ 
Field service and flight line-- 
Other plant workers 
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Tn contrast, the aircraft engine branch employs 
a relatively larger proportion of machine tool op- 
erators because machining is its largest production 
activity. About 12 percent of its workers were in 
machining jobs and 9 percent were in inspecting 
and testing jobs. More than 12 percent of the air- 
craft engine industry’s employees were in profes- 
sional and technical jobs in late 1956 because re- 
search and development is also a major activity in 
this segment of the industry. The following is a 
percentage distribution of aircraft engine workers 
among major occupational groups: 


Percent of total 
employment 


Total employment_------------------------ 100. 0 
Nonplant workers----------- - 38.7 
Managerial and supervisor, rae ante 
Professional and technical- 12.4 
Clerical and stenographic. 12.0 
Other nonplant workers_ 6.5 
Plant workers. 61.3 
Maintenance, repair, and power- 6.9 
Tool fabrication- 3.8 
Machining. 11.9 
Fabricating and processing- 6.2 
Assembly. 4.7 
Inspecting and testing-- 9.1 
Other plant workers_------ 18.7 


Aireraft-parts manufacturing plants carried on 
much less research and development work than the 
other branches in the industry and consequently 
employed a smaller proportion of professional and 
technical workers. Sheet metal, machining, and 
assembly are the major production operations in 
parts plants. 

The following is a description of some of the 
more important jobs found in the aircraft indus- 


try. 


An electronic technician making final adjustments on an arma- 
ment control system prior to flight tests. 


Professional and Technical Occupations 


Before an airplane can be made and assembled 
by the various branches of the industry, it must 
be designed and its production planned. Engi- 
neering and scientific personnel, working in lab- 
oratories and using such research and testing de- 
vices as wind tunnels, prepare the plans and speci- 
fications for the complete design as well as for the 
many component parts of the airplane. Among 
the professional people employed in this indus- 
try are aeronautical (D. O. T. 0-19.03), civil 
(D. O. T. 0-16.01), electrical and electronic 
(D. O. T. 0-17.01), industrial (D. O. T. 0-18.01), 
and mechanical engineers (D. O. T. 0-19.01) ; 
physicists (D. O. T. 0-35.73); metallurgists 
(D. O. T. 0-14.20) ; chemists (D. O. T. 0-07.80) ; 
and mathematicians (D. O. T. 0-35.76). Engi- 
neers and scientists are assisted in their work by 
engineering aids, laboratory technicians, and elec- 
tronic technicians (D. O. T. 5-83.444). Drafts- 
men (D. O. T. 0-48.04) develop design plans in 
detail in the form of blueprints and specifications. 

Other engineering experts specialize in plan- 
ning the most efficient methods of organizing pro- 
duction. They are concerned with plant layout, 
selection and installation of machinery, and stor- 
age and movement of materials and parts within 
the plant. Among those engaged in production 
planning and control are production planners 
(D. O. T. 0-68.50) and methods planners 
(D. O. T. 0-18.01) who generally serve as liaison 
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men between the engineering and production de- 
partments in a plant. Working from information 
obtained from blueprints and various kinds of en- 
gineering specifications they plan the arrangement 
of production machinery and the sequence of oper- 
ations necessary to fabricate, assemble, and ins all 
aircraft parts. Since production planners work 
on both engineering and production problems, 
they must be able to apply some engineering prin- 
ciples and also have a working knowledge of shop 
practices. 

Tool designers (D. O. T. 0-48.41) resign tools, 
jigs, fixtures, and special machines used in fabri- 
cation and assembly on the basis of planning in- 
formation, engineering drawings, and other data. 
Technical illustrators (D. O. T. 0-48.32) and tech- 
nical writers (D. O. T. 0-06.90) produce the tech- 
nical manuals and literature which are used to 


deseribe the operation and maintenance of aircraft 
and their manifold parts. They work closely with 
engineers. (More detailed discussions of individ- 
ual professional and technical occupations are 
given elsewhere in this Handbook. See inde. for 
page numbers.) 


Managerial and Clerical Occupations 


Managerial and supervisory jobs in the aire vaft 
industry are generally comparable to similar jobs 
in other industries. Personnel in these jobs in- 
clude executives, who are responsible for the man- 
agement and supervision of research and produc- 


tion operations, and officials in such departments 
as sales, purchasing, accounting, public relations, 
advertising, and industrial relations. 

The industry also employs many thousands of 
clerks, secretaries, typists, stenographers, tabulat- 
ing machine operators, and many other office per- 
sonnel. (Duties in these jobs are similar to those 
in other industries and are described elsewhere in 
this Handbook. See index for page numbers.) 


Plant Occupations 


Nearly 65 percent of the workers in aircraft 
manufacturing were employed in plant jobs in 
late 1956. Plant jobs can be classified into the 
following groups: assembly and installation, sheet 
metal, tooling and machining, other metal process- 
ing, flight line and airport mechanics, inspecting 
and testing, maintenance and custodial, and all 
other plant jobs. 
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Assemblers working inside a large plane putting insulation 
materials in place. 


\ssembly and Installation Jobs, Assembly and in- 
stallation workers are numerically the largest oc- 
cupational group in aircraft and parts manufac- 
‘uring—accounting for about 20 percent of the in- 
dustry’s total employment. Although these work- 
evs are employed in all branches of the industry, 
most assembly jobs are found in the airframe 
plants. 

A wide variety of assembly jobs exists, even 
within one airframe plant, because assembly is 
really not a single occupation, but a family of 
jobs, all having the same general purpose and 
using similar methods. Some assemblers are 
skilled, all-round workers, but a large propor- 
tion are semiskilled workers doing repetitive 
work. The more skilled assemblers in airframe 
factories perform diversified assembly or installa- 
tion work. They must be able to read blueprints 
and interpret other engineering specifications. 
The all-round assembler is usually employed in 
final assembly work where major subassemblies, 
such as tail, fuselage, and wings, are fitted to- 
gether and the major installations are made. 
They are also employed in producing prototypes 
and experimental aircraft. 

The division of duties among assemblers in a 
particular plant depends largely on the organi- 
zation of the production line. Plants which are 
engaged in the quantity production of aircraft, 
rather than a few experimental types, usually re- 
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quire even their skilled assemblers to specialize in 
one or more fields of work. They are often as- 
sisted by less skilled assemblers who do the rou- 
tine work. For example, a class A armament 
assembler (D. O. T. 5-83.543) typically does such 
work as assembling, installing, and alining power 
turrets, weapons, mechanisms, gun cameras, and 
related accessories. Lower rated armament as- 
semblers typically do such work as uncrating and 
cleaning weapons, loading ammunition, installing 
armor plate, and placing parts in jigs. Skilled 
electrical assemblers (D. O. T. 4-97.910), some- 
times called electricians, do such work as instal- 
ling, hooking up, and checking major units in 
electrical or radio systems. They are assisted by 
less skilled assemblers, who do the more routine 
installations and wire routings by following 
standard wiring diagrams and charts. Power 
plant assemblers (D. O. T. 503.572), sometimes 
known as engine mechanics, install, aline, and 
check the various types of engines and acces- 
sories. Assemblers also specialize in plumbing, 
hydraulic, and various surface control and rig- 
ging systems. 

Assembly work in aircraft-engine and aircraft- 
parts factories differs to some extent from the 
assembly operations in airframe plants. Assem- 
bly operations are usually divided into bench and 
floor assembly in aircraft-engine plants. The nu- 
merous small parts used in aircraft engines are 
fitted together into subassemblies by bench assem- 
blers. These subassemblies are then brought to- 
gether on the floor of the factory, where a crew 
of floor assemblers, usually consisting of a skilled 
assembler and several less skilled workers, then 
fit them together. 


Sheet-Metal Jobs. Sheet-metal workers shape 
metal aircraft parts from sheet metal by hand or 
machine methods. Where hand methods are used, - 
the worker shapes the part by pounding it with 
a mallet and by bending, cutting, and punching 
it with handtools. Machine methods involve the 
use of power hammers and presses, saws, tube 
benders, and drill presses. The all-round sheet- 
metal worker lays out the sequence of operations 
from blueprints and other engineering informa- 
tion. He then fabricates complicated metal 
shapes by hand or power machine. Less complex 
parts, as well as those which are produced in large 
numbers, are fabricated by less skilled sheet-metal 
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workers or workers who specialize in operating a 
single machine and have such job titles as stretch 
press operator (D. O. T. 488.627), power brake 
operator (D. O. T. 6-94.207), power hammer 
operator (D. O. T. 6-94.221), power shear oper- 
ator (D. O. T. 6-88.664), punch press operator 
(D. O. T. 6-88.622), and profile cutting torch 
operator (D. O. T. 6-85.240). 


Tool Fabrication and Machining Jobs. Although 
the total number of workers employed in tool fab- 
rication is not large compared with other oper- 
ations in aircraft production, tool fabrication is 
one of the major operations in aircraft manufac- 
turing where skilled workers are required. The 
two principal occupations in tool fabrication are 


Assemblers complete Navy jet fighters on final assembly line in huge aircraft plant. 


jig and fixture builders (D. O. T. 5-17.060) and 
tool and die makers (D. O. T. 476.010, .040, and 
210). Jig and fixture builders are mainly em- 
ployed in the airframe plants to make jigs and 
fixtures, the work-holding and tool-guiding de- 
vices used in production and assembly operations. 
These skilled workers must be able, based upon 
information received from the engineering de- 
partment, to plan a sequence of metal machining 
operations involved in making a jig. They must 
be able to lay out the work and carry the job 
through to completion. Tool and die makers 
make the cutting tools and fixtures used in ma- 
chine tool operations and the dies used in forging 
and punch press work. They must be all-round 
experts in the use of machine tools. 
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Jig and fixture builder using optical instruments to construct a work-holding jig to be used in assembling a section of the airframes 


Another large group of workers in the aircraft 
manufacturing industry engaged in shaping and 
finishing metal parts with machine tools are ma- 
chinists (D. O. T. 4-75.010) and machine-tool 
operators. These workers make up a greater pro- 
portion of the work force in engine and parts 
plants than in airframe plants. 

The most skilled among these workers are the 
all-round or general machinists who can lay out 
the work and set up and operate several types of 
machine tools. They perform machining opera- 
tions on highly variable and nonrepetitive work. 
They are most frequently employed in depart- 
ments which are engaged in experimental and 
prototype production. 


Machine-tool operators are employed in the 
large volume production of metal parts. They 
generally specialize in the operation of a single 
type of machine tool. The more skilled machine- 
tool operators are able to set up the work on their 
machine and handle difficult, precise, and variable 
jobs. The less skilled operators usually do more 
repetitive work. (A more detailed discussion of 
tool and die makers, machinists, and machine-tool 
operators is given in the section on machining oc- 
cupations. See index for page numbers.) 

The aircraft industry also employs other metal- 
workers such as tube benders, riveters, and 
welders. The tube benders (D. O. T. 6-95.060) 
form tubings which are used for oil, fuel, hy- 
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Milling machine operator cutting ribs in an aluminum metal 
plate which will become an aircraft wing panel. 


draulic, and electrical conduit lines. iveters 
(D. O. T. 6-95.080) and welders (D. O. T. 
4-85.020, .030, .040, and .063) join fabricated 
parts together by hand or machine riveting and 
by electric are, gas, or electric resistance welding. 


Flight Line and Airport Mechanics. These 
workers prepare the airplane for its test flight 
after the final assembly operations have been 
completed. They look for flaws in the construc- 
tion or functioning of the airplane and make nec- 
essary repairs before final delivery or recommend 
that it be returned for further rework in the fac- 
tory before final delivery. They may also be re- 
quired to go up on test flights in the performance 
of their duties. Some of these workers are tem- 
porarily assigned as service mechanics to Air 
Force bases to instruct military personnel in the 
servicing of new model planes. 

The job of preparing an airplane for its first 
flight requires a team of mechanics with different 
levels of skill and experience. The chief me- 
chanic or crew chief, who is the most skilled among 
these workers, is responsible for the entire check- 
ing-out operation and repair work. He usually 
supervises a crew of mechanics, each of whom 
specializes in one or more fields. For example, 
engine mechanics specialize in checking-out the 
power plant of the aircraft, including the engine, 
propellers, and oil and fuel systems. The engine 
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mechanic subjects the power plant to various tesis 
during its operation so as to determine whether it 
is operating correctly. He uses handtools, test- 
ing equipment, and precision measuring insti- 
ments in his work. 

Flight line and airport mechanics may si-o 
specialize in the checking-out and repairing o£ 
electrical systems, armament, instruments, 1\\:- 
ging and controls, and the plumbing and hydr“ u- 
lic systems of the airplane. In some cases, | 
skilled mechanics are employed to assist ihe 
specialized mechanics in conducting their tests 
and making minor repairs. 


Inspecting and Testing Jobs. Because airplanes 
are extremely complex, thousands of inspections 
must be made during their manufacture. Raw 
material is inspected as it is received in the plant 


and additional inspections are made throughout 
the many fabricating and assembly operai ‘ons 
until the plane has completed its first flight. 

The inspectors’ job is to examine the parts ind 
assembled units of the aircraft in each stag: of 


its manufacture to see that all engineering req) ve- 
ments have been met. Some inspectors spec! ''ze 
in examining materials, parts, equipment, o7 ~b- 


assemblies purchased from the outside; othe: iu- 
spect parts during various stages of fabrici ‘on 
and final assembly within their own plants; \\\\le 
still others inspect the completed aircraft afiov it 
has been rolled out onto the field in preparation ‘or 


its initial test flight. 

Some of the most skilled inspectors, especi:|ly 
in airframe plants, are the outside production in- 
spectors (D. O. T. 476.220) who examine machine 
parts, subassemblies, and tools and dies which 
have been ordered from other firms. They also 
serve as liaison men between their own engineering 
departments and the contracting companies. 
Other inspectors, frequently known as receiving 
inspectors (D. O. T. 7-03.810), with less respon- 
sibility than outside production inspectors, check 
purchased materials and parts for conformity with 
blueprints, Air Force and Navy requirements, and 
other established standards. They operate test- 
ing equipment and must be familiar with specifica- 
tions of the parts and materials purchased from 
different sellers. The machine parts inspector 
(D. O. T. 4-78.671) in the production department 
determines, by the use of precision testing in- 
struments, whether or not a part has been properly 
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yiachined to conform to blueprint specifications. 
llis duties may also include testing for hardness 
snd porosity, checking the finished parts against 
ihe rest of the assembly, and determining the 
~nachineability” of castings and forgings. 


Fabrication inspectors (D. O. T. 5-03.812) are 
cenerally former skilled sheet-metal workers. 
hese workers inspect fabricated sheet metal work, 

xamine first run assemblies and developmental 
parts, and make the final inspection of complex 
parts which have required numerous fabricating 
operations. 

As the parts are fitted together, they undergo 
numerous inspections by the assembly inspector 
(D. O. T. 5-03.814). Assembly inspectors are em- 
ployed, for the most part, in the later stages of the 
assembly process. They usually inspect complete 
major assemblies and installations, such as fuse- 
lage, wing, and nose sections, to insure their proper 
inal fitting. They also check the functioning of 
uch systems as hydraulics, plumbing, and con- 
‘vols. Subassemblies are usually inspected by less 
skilled assembly inspectors. 


Maintenance and Custodial Jobs. These workers 
are employed to keep machinery, equipment, and 
buildings in good operating condition and to make 
changes in the layout of the plant. Included 
among these workers are maintenance mechanics, 
millwrights, electricians, carpenters, plumbers, 
and pipefitters. Guards, firemen, and janitors 
are also part of the plant protective and custodial 
group. (Detailed discussions of some of these 
occupations are included elsewhere in this Hand- 
book. See index for page numbers.) 


Other Plant Workers. Because of the great amount 
of metal fabricating involved in the manufacture 
of aircraft, many metal workers in addition to 
those mentioned previously are employed in air- 
craft plants. Included among these are those 
engaged in foundry work such as patternmakers 
(D. O. T. 5-17.248), molders (D. O. T. 681.090), 
and coremakers (D. O. T. 4-82.010). Drop ham- 
mer operators (D. O. T. 4-86.110) and other forge 
shop workers are found in the forging depart- 
ments. Most plants also employ tool crib at- 
tendants (D. O. T. 1-38.05) and stock clerks 
(D. O. T. 1-38.01) to keep the production workers 
supplied with tools, parts, and materials. 


Training, Other Qualifications, and Advancement 


A college degree in engineering or in one of 
the sciences is generally the minimum requirement 
for engineering and scientific jobs. For some 
scientific jobs—particularly those in the area of 
research and development work—persons with ad- 
vanced degrees or the equivalent in work experi- 
ence are essential. (Detailed discussions of the 
training and other qualifications for individual en- 
gineering and scientific occupations are presented 
elsewhere in this Handbook. See index for page 
numbers.) Many college graduates without pre- 
vious experience are hired for these jobs and are 
given additional training in company-sponsored 
training programs. Some companies offer tech- 
nical instruction at their own plants or at nearby 
colleges to fit new employees into their organiza- 
tion or to give further training for personnel al- 
ready employed. Some companies reimburse en- 
gineers and other technical workers for tuition 
costs of specialized technical courses taken at local 
colleges or universities. In addition, aircraft 
companies have management development. pro- 
grams to train their technical and other personnel 
for supervisory and executive positions. 

The aircraft industry employs thousands of 
semiprofessional workers (technicians) such as 
production planners, tool designers, electronic 
technicians, engineering aids, and draftsmen. In 
many cases, these workers are trained in 2-year 
technical institute or junior college programs 
sponsored by the aircraft companies. Not all em- 
ployers require formal technical training for 
skilled tool, experimental, and production de- 
signers or planners. In some cases, several years 
of diversified shop and tool planning experience 
have enabled some workers to qualify for these 
jobs. However, it is becoming more common for 
these workers to have at least 2 years of formal 
training. 

The training requirements for plant jobs vary 
from a few days of on-the-job experience to 4 or 
5 years of formal apprenticeship training. Air- 
craft firms have apprenticeship programs for 
such skilled occupations as tool and die makers, 
machinists, sheet-metal workers, aircraft me- 
chanics, electricians, and patternmakers. 

During the apprenticeship period, which gen- 
erally lasts about 4 years, the apprentice works 
with the tools of his trade, doing work of pro- 
gressively increasing difficulty. In addition to 
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work experience, the apprenticeship programs 
usually include related classroom instruction. 

According to a recent survey of training made 
by the U. S. Department of Labor’s Bureau of 
Apprenticeship and Training, about one-third of 
the aircraft plants had apprenticeship training 
programs in 1955. In addition to depending 
upon apprenticeship programs as a source of 
skilled labor, many aircraft plants fill their 
skilled jobs by upgrading workers who have 
picked up the skills of their trade by working 
with experienced craftsmen. 

A wide range of training and experience is 
required for other factory jobs in the aircraft in- 
dustry. For example, workers with little or no 
previous training or experience are hired for the 
less skilled assembly jobs. On the other hand, 
some skilled assemblers are required to have from 
2 to 4 years of aircraft plant experience in addi- 
tion to the equivalent of a high school or vo- 
cational school education. These skilled assem- 
blers must be able to read and interpret engi- 
neering blueprints, schematic diagrams, and pro- 
duction illustrations. Many aircraft firms give 
short-term courses to assembly workers to teach 
them to read blueprints and schematic diagrams. 

The kind and length of training required for 
inspection jobs depends largely on the field in 
which the inspecting is being done. Customarily, 
the more skilled inspectors gain their basic ex- 
perience and training in one of the aircraft man- 
ufacturing shop trades. For the less skilled in- 
spection jobs, new workers with limited or no 
experience in shop trades may be hired and 
trained directly as inspectors. 

The highest skilled inspectors who examine the 
parts manufactured by outside suppliers and parts 
machined in their own plant must have had at 
least several years of machine shop experience. 
Skilled inspectors must also be able to install and 
use the various testing equipment and instruments 
used in their field of work. As part of their du- 
ties, these inspectors must be able to read blue- 
prints and other engineering specifications and 
use shop mathematics. Many new workers are 
taught blueprint reading and shop mathematics 
in training programs conducted or sponsored by 
the aircraft companies. 

Chief flight line and airport mechanics are 
usually required to have from 3 to 5 years of air- 
craft manufacturing experience, including at least 
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1 year as a field and service mechanic. Special 
ized mechanics, working under the supervision o/ 
the chief mechanic, are usually required to have 
2 or more years of aircraft experience. Worke) 
with little or no experience in the aircraft indu 
try are sometimes hired as helpers or assistam: = 
to specialized mechanics and pick up the skills o» 
the job. 

Mechanics, especially chief mechanics, fre- 
quently acquire most of their experience in pro- 
duction departments before becoming flight live 
and airport mechanics. Workers can qualify for 
the higher rated field and service mechanics jobs 
in different ways. They can take a beginning 
job as a less skilled mechanic and may advance 
as they gain experience. Those who have com- 
pleted high school or vocational school may be 
eligible for training jobs which are offered by 
some of the aircraft plants. The higher rated 
jobs are also sometimes filled by experienced “line 
maintenance” mechanics who have been emplo} ¿d 
by airlines. 


Employment Outlook 


The employment opportunities in the aire ft 
manufacturing industry in the late 1950’s and the 
1960’s will depend largely on the size of the Gov- 
ernment’s military aircraft procurement prog 
(In 1956, an estimated 90 percent of the indus- 


‘anh 


try’s production consisted of military aircraft and 
guided missiles for the Armed Forces.) The air- 
craft industry can be expected to provide many 


thousands of job opportunities for new workers 
in the next decade, unless the international situa- 
tion should change substantially from that which 
prevailed at the end of 1956, and bring with it 
a reduction in military procurement. Many of 
these job openings will result from the need to 
replace workers who die, retire, or transfer to 
other fields of work. Deaths and retirements 
alone will result in about 13,000 to 16,000 job 
openings annually. 

Since 1940, the aircraft industry has experi- 
enced several periods of expansion and contrac- 
tion which have affected the kind as well as the 
number of workers employed in the industry. 
Chart 44 shows that, in the short span of 3 years, 
between 1940 and 1943, the industry increased its 
employment almost tenfold in order to meet the 
demands of war production. By November 1943, 
aircraft and parts establishments employed more 
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than 1,450,000 workers. After the peak employ- 
ment of World War II was reached at the end of 
1943, the number of workers employed in this in- 
dustry decreased steadily until the end of 
hostilities. 

The end of the war brought about a much 
sharper reduction of employment. Between 1945 
and 1946, aircraft employment dropped from 
788,000 to 237,000. From 1946 to 1950, employ- 
ment remained fairly stable. The Korean hostili- 
ties resulted in a sharp rise in employment. The 
number of workers increased from about 282,000 
in 1950 to 464,000 1 year later and continued to 
rise thereafter. By September 1956, this indus- 
try with 830,000 workers on its payroll was the 
largest employer among all American manufactur- 
ing industries. 

Indications are that defense expenditures will 
probably increase during the 1956-66 decade and 
that appropriations for military aircraft and 
guided missiles will make up a larger percentage 
of the total military budget during this period. 
Some increase in aircraft industry employment 
thus seems likely. Although manpower require- 
ments for production of military piloted planes 


are expected to decline somewhat in the next few 
years because planned expansion will have been 
achieved for this equipment, manpower require- 
ments for guided missile production will probably 
expand sharply and more than offset the decline 
of piloted aircraft. Although small plane pro- 
duction will probably continue to increase, pri- 
marily because of the expanded need for planes 
used in business flying, the industry’s employment 
devoted to civilian aircraft production is expected 
to remain near current levels in the 1956-66 decade. 

The anticipated growth of the aircraft industry 
will particularly increase the industry’s need for 
workers in certain occupations. For example, an 
expansion in research and development activity is 
expected because of the industry’s established pat- 
tern of pioneering in developing new and better 
products and continually emphasizing improved 
manufacturing techniques. It is expected that 
there will be many employment opportunities for 
all types of engineers, production planners, tool 
designers, electronic technicians, and technical il- 
lustrators. 

The industry’s requirements for skilled tool and 
die makers and machine-tool operators are ex- 
pected to increase because of the emphasis upon 
the manufacture of metal items made to precise 
machining dimensions. The increased use of steel 
and titanium will require new knowledge, skills, 
and techniques from machining workers. Addi- 
tional maintenance and repair workers will be 
needed to maintain the industry’s more com- 
plex and growing amount of machinery and 
equipment. 


Earnings and Working Conditions 


The earnings of plant workers in the aircraft 
industry are higher than in most other manu- 
facturing industries. In December 1956, pro- 
duction workers in aircraft and parts manufac- 
turing plants earned an average of $100.15 a week 
and $2.34 an hour. This compared with an aver- 
age of $84.05 a week and $2.05 an hour for all 
manufacturing industries in the same month. 

Little information is available on the earnings 
of professional and technical personnel in the air- 
craft industry. However, earnings data for many 
of these occupations in industry as a whole are 
included in the sections on individual occupations 
in this Handbook. (See index for page num- 
bers.) 
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The following tabulation, based upon informa- 
tion collected from a number of large aircraft man- 
ufacturers, indicates the general range of hourly 
rates for selected occupations in mid-1956: 


Laboratory technicians.. -- $2. 00-$2. 70 
Electronic technicians- 2. 00- 2.70 
Tool planners__ 1. 85- 2. 90 
Tool designers- 2,15- 2. 95 
Assemblers--`-------- 1. 55- 2. 45 
Sheet metal worker: 1. 60- 2.70 
Machinists___ 2. 00- 2. 75 
Machine tool operators. 1. 65- 2. 45 
‘Tool and die makers 2.05- 2.75 
Jig and fixture builders__ 2. 10- 2.70 
Aircraft mechanics. 1. 95- 2.70 
Field and service mechan 2. 00- 2. 60 
Inspectors and testers- 1.75- 2. 65 
Maintenance craftsmen... 1. 85- 2.70 


Most workers in the industry receive 1, 2, or 3 
weeks’ vacation with pay, depending on their 
length of service. The majority of firms give 
their employees seven paid holidays a year. Work- 
ers are also generally covered by medical, health, 
accident, life insurance, and pension plans. 

Most employees in the aircraft manufacturing 
„industry work in modern factory buildings which 
are clean, well lighted, and well ventilated. In 
California and Texas, many aircraft employees 
work outdoors, This industry is a relatively safe 
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place to work compared with other manufactur- 
ing industries. The work of safety departments 
and joint labor-management safety committees 
has resulted in decreasing injuries in recent years, 
In 1955, the aircraft industry averaged 3.5 dis- 
abling injuries for each million employee hours 
of work. This compares with an average of 1.1 
for all manufacturing industries. 

A very large proportion of production workers 
in the aircraft industry are members of unioiis. 
The International Association of Machinists and 
the International Union of United Automobile, 
Aircraft & Agricultural Implement Workers of 
America represent many of these workers, Sev- 
eral independent unions also have contracts with 
aircraft plants. In addition, some guards, truck- 
drivers, and craftsmen are members of unions 
representing workers in their particular occupa- 
tional group. 


Where To Go for More Information 


Aircraft Industries Association of America, Inc, 

Shoreham Bldg., 15th and H Sts., NW. 

Washington 5, D. C. 

International Association of Machinists, 

1300 Connecticut Ave. NW., Washington 6, D. ( 

International Union of United Automobile, Airer ft 
& Agricultural Implement Workers of Ameri), 

East Jefferson Ave., Detroit 14, Mich. 


OCCUPATIONS IN THE AIR TRANSPORTATION INDUSTRY 


The Air Transportation Industry and Its Workers 


The air transportation industry has become one 
of the Nation’s major passenger transportation 
industries in the period since World War II. In 
1955, airlines carried more than a fourth of the 
intercity commercial passenger traffic. The 
nearly 20 billion domestic passenger miles flown 
by the scheduled airlines in 1955 was about 214 
times the amount flown in 1950. By mid-1956, 
the air transportation industry had more than 
150,000 employees on its payrolls. The industry 
provides employment opportunities for a grow- 
ing number of workers in a variety of highly 
skilled and responsible jobs. Some of these jobs, 
such as pilots and stewardesses, are especially ap- 
pealing to young men and women. 


Nature and Location of Industry 


The scheduled airlines (those which operate a 
regular schedule of flights over prescribed routes) 
employed more than 90 percent of air transporta- 
tion workers in 1956. Twelve of the 54 scheduled 
airlines were large domestic trunk lines which 
provided regular service over heavily traveled 
routes connecting large metropolitan areas; 8 of 
these large airlines also operated international 
routes. In addition, 10 other airlines were en- 
gaged exclusively in international operations. 
Domestic local service lines (those which connect 
the major traffic centers with cities off the main 
routes) were operated by 13 airline companies. 
Thirteen small carriers operated only in the Terri- 
tories. Six carriers handled cargo exclusively. 

More than 50 nonscheduled airlines (those 
which do not have Civil Aeronautics certification 
to run regularly scheduled flights) accounted for 
only about 3 percent of employment in the air 
transportation industry in 1956. A few of the 
larger nonscheduled companies are located in 
large metropolitan centers and carry passengers 
along the same routes used by the major scheduled 
airlines. However, the majority of the non- 
scheduled lines are small companies which run 
flights on a charter basis, between communities 
off the main scheduled airline routes. 


The rules and regulations governing the op- 
eration of air transportation in the United States 
are established by the Civil Aeronautics Board 
and enforced by the Civil Aeronautics Adminis- 
tration—both agencies of the United States Gov- 
ernment. The CAA inspects and tests airplanes 
and airline facilities, investigates accidents, gives 
tests, and licenses some personnel. The CAA em- 
ploys several hundred men trained as pilots, aero- 
nautical engineers, radio operators, and airplane 
mechanics as safety agents and as airways flight 
inspectors. The CAA also operates the Federal 
Airways System, a network of designated lanes 
through the air space along which aircraft are 
guided from airport to airport by an elaborate 
system of radio and radar controls. The Federal 
Airways System employs airway operation spe- 
cialists who provide information and guide planes 
using the airlanes. The CAA personnel are Fed- 
eral employees whose major function is to serve 
the civilian air transportation industry. In mid- 
1956, the CAA employed about. 15,000 workers. 

In addition to the personnel employed by the 
airlines and by the Federal Government, thou- 
sands of other workers are employed in the field 
of commercial aviation. Most of these workers 
are employed by independent aircraft and engine 
repair firms and by “fixed base operators,” which 
run flying schools, do aerial photography, adver- 
tising (sky writing), and agricultural work such 
as dusting, spraying, and seeding. Some pilots 
also work for oil companies, patrolling oil pipe- 
lines and assisting in exploration. Many other 
flying and maintenance personnel work for com- 
panies which operate their own airplanes to trans- 
port their executives. 


Occupations in Air Transportation 


The transportation of passengers and cargo by 
air requires a great many skilled workers to fly 
the planes, maintain and repair the equipment, 
provide services to passengers at terminals and 
during flight, and perform ordinary business 
services. Flight personnel made up about 18 per- 
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cent of scheduled airline employment in mid-1956. 
More than 30 percent of the airlines’ workers 
were mechanics and other maintenance and repair 
personnel. Persons who work at airline ground 
stations communicating with aircraft in flight 
comprised about 5 percent of the industry’s work- 
ers. The remaining airline personnel worked at 
the terminals and company offices selling tickets, 
making reservations, checking and loading bag- 
gage, and performing clerical and administrative 
work. 

Flight crews consist of pilots, copilots, and 
flight engineers who operate the aircraft; and 
stewardesses who perform various services for the 
passengers. All commercial airline flights have 
a captain and a copilot. Many domestic and most 
international flights also have a flight engineer 
on board to see that the engines, gages, and con- 
trols operate satisfactorily and to take proper 
emergency measures in flight. Navigators and 
flight radio operators are sometimes carried on 
international flights to aid the pilot in navigating 
and maintaining communications. All passen- 
ger planes carry stewardesses ; a few have stewards. 

Ground operational personnel consists of dis- 
patchers, controllers, meteorologists, and radio op- 
erators who assist flight crews by communicating 
with them from bases on the ground. Dispatchers 
guide and give other information to all planes 
operated by their company flying within a given 
radius of their airport. Air-route and airport 
traffic controllers employed by the CAA operate 
the Federal Airways System. They give landing 
and takeoff directions and navigational aid to all 
planes flying in their airlanes. Meteorologists 
interpret and analyze weather information and re- 
port their findings to dispatchers to assist them 
in making decisions on flight operations. Radio 
operators and teletypists assist both dispatchers 
and controllers, making direct connections with 
the planes and relaying messages to flight crews 
and to other airports. 

Mechanics see that planes are in good condition 
before each flight, do emergency repair jobs, and 
overhaul and recondition aircraft and engines at 
periodic intervals. Stock and store clerks re- 
ceive, store, issue and keep records of the thou- 
sands of parts and supplies kept at aircraft 
maintenance bases. 

A detailed description of the duties, training, 
and other qualifications; employment outlook ; and 
earnings and working conditions for each of the 
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following air transportation jobs appears in the 
later sections of this chapter: Pilots and copilots, 
flight engineers, stewardesses, airplane mechanics, 
dispatchers and assistants, airport and air-rouie 
traffic controllers, ground radio operators and tele- 
typists, and traffic agents and reservation clerks, 


Employment Outlook 


‘A continued rapid rise in employment in the «ir 
transportation industry is expected in the late 
1950’s and the 1960’s. Employment in this indus- 
try is expected to grow at a faster rate than (he 
Nation’s labor force as a whole during this period. 
Most of the increase in employment will be in the 
scheduled airlines. 

Airline traffic and employment have grown 
rapidly during most of the industry’s brief his- 


tory. In 1934, when the industry was about 8 
years old, the scheduled airlines flew less than 190 
million domestic revenue passenger miles. ix 


years later, in 1940, the number exceeded 1 billion. 
By 1945, scheduled airlines flew more than 3 billion 
domestic passenger miles. In 1955, scheduled niv- 
lines flew about 20 billion domestic revenue pis- 
senger miles; this was 214 times that flown in 1950 
and almost 6 times that flown in 1945. Shown 
below are the domestic revenue passenger miles 
(in thousands) flown by scheduled airlines: 


806 


16, 768, 706 


1955 19, 819, 221 


Cargo carried by aircraft has also increased 
rapidly in recent years. The number of express 
and freight ton miles flown in 1955 was more than 
31% times that of 1947. 

Employment in the scheduled airlines has in- 
creased along with the expansion of passenger 
traffic. Most of this growth has been in domestic 
operations. In 1934, about 4,000 workers were 
employed in domestic scheduled airline operations. 
By 1940, employment reached nearly 16,000, and 
by 1945 the scheduled airlines employed more than 
50,000 workers. After some sharp fluctuations in 
the immediate postwar period, employment has 
grown steadily ; by 1956 more than 100,000 workers 
were employed in domestic operations. The num- 
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ber of workers in scheduled international air 
carrier operations has increased steadily, reaching 
28,000 in 1956. Employment in the nonscheduled 
airlines and in other fields of commercial aviation 
has also increased somewhat in the past 5 years. 
By mid-1956, more than 150,000 workers were 
employed in the air transportation industry. 

A continuation in the growth of air travel is 
expected during the late 1950’s and the 1960’s._In- 
creased consumer purchasing power, the trend to- 
ward longer vacations, the greater dependence 
upon air travel by businessmen, faster flights at 
rates competitive with rail and bus transportation, 
and the introduction of air coach service in 
medium- and short-distance flights are among the 
factors which will result in greatly increased air 
travel. The airlines in 1956 had already acquired 
the major share of the Nation’s long distance com- 
mon carrier travel (over 1,000 miles) and it is be- 
lieved they will obtain an even larger share in the 
future. However, the largest expansion is ex- 
pected in the medium- and short-distance (from 
100 to 1,000 miles) travel market. Low-cost air 
coach service, which has greatly increased long 
distance air traffic, has not been offered on many 
medium- and short-distance flights. When this 
service is introduced, it is expected to bring about 
a great expansion in airline traffic. 

Forecasts made by the CAA in mid-1956 esti- 
mated that the number of domestic revenue pas- 
senger miles flown by the scheduled airlines in 
1965 will be 208 percent higher than the figure for 
1955. The same CAA forecast showed interna- 
tional traffic increasing about 173 percent from 
1955 to 1965. Considerable expansion in air 
cargo shipment is also anticipated in the late 
1950’s and the 1960’s. Continued growth in the 
activities of nonscheduled airlines as well as in 
agricultural, patrol, and survey aviation services 
is expected during this same period. 

Air transportation employment is not expected 
to increase at as fast a rate as traffic. This has 
been the industry’s experience in recent years. 
For example, between 1950 and 1955, domestic air 
revenue passenger miles flown by scheduled air- 
lines increased by about 150 percent, whereas em- 
ployment in domestic scheduled airlines increased 
by about 50 percent. Faster, bigger, and more 
efficient planes will make it possible to carry more 
passengers per airline employee in the future. 
Expanded air coach service will also bring about 


< 
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increased productivity in this industry. Elec- 
tronic computing and accounting machines, now 
being introduced, will enable the airlines to han- 
dle a much greater volume of reservations, sched- 
uling, and accounting operations without a 
comparable expansion in clerical employment. 
Nevertheless, a considerable growth in total air- 
line employment is anticipated. 


Earnings and Working Conditions 


Pay rates vary greatly both among and within 
occupations depending on degree of skill, length 
of experience, amount of responsibility for safe 
and efficient operations, and many other factors. 
The statements on individual aviation occupa- 
tions which follow contain detailed discussions of 
earnings and working conditions for each occupa- 
tion. In addition to their earnings, airline em- 
ployees often receive free air travel benefits. 

Air transportation is a round-the-clock industry 
with flights scheduled for all hours of the day 
and night. Flight personnel and workers who 
prepare for and aid flights, therefore, may have 
an irregular pattern of working hours which often 
includes night, weekend, and holiday work. To 
compensate for the irregular hours, airline em- 
ployees get rest periods on long workdays, and 
receive premium rates for overtime, holidays, and 
nightwork. Maximum hours of work per month 
for flight personnel have been established by the 
CAB as a safety precaution against fatigue. On 
the other hand, union agreements often stipulate 
that persons in flight occupations be paid for a 
minimum number of hours per month in order to 
guarantee a specified level of earnings. Most 
maintenance, sales, and administrative workers in 
the industry work the usual 5-day, 40-hour week. 
Many of the workers in air transportation are 
union members. These unions are mentioned in 
the sections covering the individual jobs. 


Where To Go for More Information 


To find out about openings in a specific airline 
and the special qualifications required, one should 
write to the personnel manager of the line. Ad- 
dresses may be obtained from the Air Transport 
Association of America, 1107 Sixteenth St., NW., 
Washington 6, D. C. 

Inquiries regarding jobs with the Civil Aero- 
nautics Administration should be addressed to the 
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Regional Administrator, Civil Aeronautics Ad- 
ministration, at any of the following addresses: 


Region 1. Federal Building, New York International Air- 
port, Jamaica, Long Island, N. Y. 

Region 2. 84 Marietta St., NW., Atlanta, Ga. 

Region 3. Chicago Orchard Airport, Park Ridge, Il. 

Region 4. P. O. Box 1689, Fort Worth, Tex. 

Region 5. City Hall Building, Kansas City, Mo. 

Region 6. 5651 W. Manchester Boulevard, Los Angeles 
45, Calif. 
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Region 7. P. O. Box 3224, Seattle, Wash. 
Region 8. P. O. Box 440, Anchorage, Alaska. 
Region 9. P. O. Box 4009, Honolulu 12, T. H. 
Information on CAA-approved schools offerin» 
training for work as an aviation mechanic or pili i 
and in other technical fields related to aviatii: 
may be obtained from: 
Aviation Education Division W-150, Office of Aviation 
Development, Civil Aeronautics Administrati, 
Washington 25, D. C. 


Pilots and Copilots 


(D. O. T. 0-41.10 and .12) 


Nature of Work 


Pilots operate the controls of the plane and per- 
form many other flight tasks. They operate the 
radio, navigate for the flight, and keep close watch 
on the many instruments which indicate the con- 
dition of the engines, fuel, controls, electronic 
equipment, and landing gear. In performing 
these duties, pilots apply their knowledge of me- 
teorology, methods of navigation, and flight pro- 
cedures. 

All scheduled airline flights carry a captain and 
acopilot. The captain has complete responsibility 
for the aircraft and its passengers and cargo. He 
is commander of the flight crew, which may in- 
clude a flight engineer, navigator, or, in a few 
cases, a flight radio operator. The copilot is sec- 
ond in command during the flight, and often oper- 
ates the controls of the plane. 

Both captain and copilot also have extensive 
ground duties. Before each flight they confer with 
the company meteorologist about weather condi- 
tions and prepare a flight plan in cooperation with 
the airline dispatcher. They make a preflight 
check on the condition and loading of the aircraft 
and the functioning of the engines and instru- 
ments. If the weather is bad, the captain must 
decide whether to make the flight. When the 
flight is completed, the captain makes a report for 
the company’s records, 

Pilots employed by the large nonscheduled air- 
line companies generally perform the same duties 
as those employed by the scheduled airlines. How- 
ever, pilots employed by the small irregular air- 
line companies, whose service is sometimes called 
air taxi service, fly smaller, less complex planes, 
They seldom have copilots or assisting crews and 


they make flights without the assistance of meteor- 
ologists or dispatchers. Sometimes these pilois 
must supervise or perform the maintenance work 
on their planes. 

In flying a business concern’s private plane, the 
pilot sees that the plane is ready, makes fliwiit 
plans, and transports company officials wherever 


they wish to go. Pilots who operate their own 
local air transport companies often have busii.ss 
and managerial functions similar to those of ot er 


small businessmen. 
In addition to the pilots engaged exclusiv 
flight work, there are also pilots who make in 


tions and do other kinds of work. The air!ives 
employ “check pilots” who make flights at loast 
twice a year with each captain to observe his ofli- 
ciency and to insure that he is flying in conform- 


ance with airline and CAA regulations. Pilots on 
the staff of the CAA are engaged almost entirely 
in inspection work. “Patrol pilots” patrol and in- 
spect the air-navigation facilities of the Federal 
airways. “Aeronautical inspectors” examine ap- 
plicants for pilot and other airman certificates: 
inspect civil aircraft, flying schools, and repair 
stations; and investigate accidents to aircraft other 
than airline planes. “Air carrier inspectors” ex- 
amine airline personnel and investigate airline ac- 
cidents. The few CAA pilots who are not in- 
spectors do flight testing of equipment at experi- 
mental stations. 

The scheduled airlines employed more than 
9,000 pilots and copilots in domestic operations 
and more than 2,000 in international operations in 
1956. Several hundred pilots were employed by 
nonscheduled airlines. In addition, a considerable 
number of pilots were employed in business, agri- 
cultural, instructional, and other types of flying. 
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Copilot, flight engineer, and captain at controls of a large airliner. 


Training, Other Qualifications, and Advancement 


To do any type of flying, a pilot must have a 
certification or rating from the CAB. The CAB 
has set up requirements for pilots concerning tech- 
nical competence, flight experience, and physical 
condition depending on the type of plane and type 
of flying performed. 

All persons who fly must have at least a private 
pilot’s license. A commercial license is required 


for any flying that involves transportation of per- 


sons or property for pay. A special rating is 
given for airline transport pilots and is required 
of all captains of scheduled airlines. All airline 
captains and copilots must also have a rating for 
instrument flying. In addition, separate ratings 
are established for all pilots on the basis of the 
type of plane flown—single-engine, multi-engine, 
land, or seaplane. 


To secure a CAB pilot rating, an applicant 
must pass a physical examination and a written 
test; submit proof of the required amount of fly- 
ing time, which ranges from 200 hours for a com- 
mercial license to 1,200 hours for an airline trans- 
port pilot (captain) rating; and demonstrate fly- 
ing skill. 

A young man may obtain the training, knowl- 
edge, and flight experience necessary to become 
a pilot either through training and experience in 
the Armed Forces or by attending an accredited 
civilian flying school. Additional training is 
sometimes provided by airlines to newly hired 
pilots. Those trained in the Armed Forces have 
a good opportunity to log hours on multiengined 
aircraft similar to those used by commercial air- 
lines. A graduate of a certified flying school can 
meet the aeronautical experience requirements for 
CAB licensing by presenting a certificate of grad- 
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uation within 60 days after graduation. The ap- 
propriate military flying experience is accepted in 
place of the written and practical test of flight 
knowledge and skill. The certificates issued by 
the CAB remain in effect until surrendered, sus- 
pended, revoked, or otherwise terminated by order 
of the Board. However, a physical examination 
is required each year to keep the certification 
current. 

Men hired by the scheduled airlines, and by some 
of the larger nonscheduled airlines as well, usually 
start as copilots. In a few airlines, they begin as 
flight engineers and a commercial pilot’s license 
is required. An applicant for a copilot’s job with 
a scheduled airline must have other qualifications 
in addition to his commercial pilot’s license. 
Although a man can qualify for the license with 
only 200 hours of flying time, the airlines generally 
require from 500 to 1,000 hours. Men between 
the ages of 21 and 30 are preferred. However, 
both the flying time and the age requirements may 
be relaxed when qualified applicants are scarce. 
In 1956, when pilots were in great demand, some 
airlines raised the age limit to 35 and lowered 
the flying requirement to 200 hours. A high 
school education is required, but preference is 
given men with 2 to 4 years of college. Most air- 
lines require that pilots be between 5 feet 7 inches 
and 6 feet 4 inches tall. All airline pilots must 
pass a physical examination twice a year. 

Airline companies usually give new copilots 
from 8 to 10 weeks’ training on company planes 
before assigning them to a scheduled flight. The 
new copilot is generally permitted only limited 
responsibility, such as flying the plane in good 
weather over safe terrain. His responsibilities 
are gradually increased as he gains experience and 
skill. When the copilot has proved his ability and 
has accumulated sufficient seniority he may ad- 
vance to the position of captain as openings arise. 
However, this usually takes at least 2 years and 
often much longer. 

There are some possibilities for pilots with out- 
standing administrative ability to advance to posi- 
tions as chief pilot, assistant superintendent of 
flight operations, and other higher executive jobs. 

However, most captains spend their entire careers 
in this job, where their increasing seniority gives 
them a better selection of flight routes and higher 


earnings. 
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Employment Outlook 


A substantial increase in the number of pilot= 
in the air transportation industry is expected in 
the late 1950’s and the 1960’s. The anticipate:! 
large increase in the volume of traffic on scheduled 
airlines will create most of the job openings in thi 
relatively small occupation. The number of pilot- 
employed by the nonscheduled airlines and ai 
cargo lines is also expected to increase. The nec: 
to replace experienced pilots who retire, die, or 
transfer to other fields of work will also create 1 
small number of job openings each year. 

There has been a rapid increase in the number 
of pilots employed in the air transportation in- 
dustry in the post-World War II period. The 
number of pilots and copilots doubled from the 
end of World War II to mid-1956, The antici 
pated large increase in the volume of air traftic 
in established routes and the establishment of new 
routes indicate a growing demand for pilots. Th 
CAA has forecast a 208 percent increase in the 
number of domestic revenue passenger miles to b 
flown by scheduled airlines between 1955 and 1905 
and a 173 percent increase in international trafliv 
However, the number of pilots will not gro: 
nearly as fast as the increased volume of air trafli 
The introduction of larger and faster planes will 
result in increased passenger miles per pilo 
employed. 

In mid-1956, a shortage of well-qualified appli- 
cants for copilot jobs was developing. Since the 
end of Korean hostilities, the number of trained 
pilots leaving the Armed Forces has declined con- 
siderably. Fewer pilots were being trained by the 
peacetime military services and many of them were 
making military flying their lifetime career. In 
addition, many of those leaving the service were 
not taking flying jobs. 

Another reason why the airlines are finding it 
increasingly difficult to recruit pilots is that other 
civil aviation activities are growing and attracting 
applicants. Business flying has been growing rap- 
idly since 1946, and agricultural, patrol, and other 
types of flying have also increased. Since these 
piloting jobs do not require such long preparation 
and do not have as rigid requirements as airline 
jobs, they are preferred by some persons who do 
not want to take the time to qualify for airline 
work or cannot afford the cost of training. 
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Earnings and Working Conditions 


This is one of the Nation’s highest paid occupa- 
tional fields. The average annual earnings of 
pilots and copilots on domestic scheduled airlines 
was about $12,000 in 1956 and between $13,000 and 
$14,000 on international operations. Earnings of 
pilots have a considerable range depending on such 
factors as flying time, mileage, size and speed of 
the planes they fly, and length of service. Many 
experienced captains on international operations 
earned more than $20,000 in 1956. Pilots employed 
by scheduled airlines generally received much 
higher earnings than those employed elsewhere. 

Copilots earn considerably less than captains. 
In 1956, most beginning copilots received a start- 
ing salary between $350 and $450 a month. Salary 
increases are given to copilots as they gain experi- 
ence. Some copilots with more than 5 years of 


experience were earning as much as $950 a month. 

Airline pilots averaged between 70 and 80 hours 
flying time a month in 1956. Under CAA rules, 
they may not fly more than 85 hours a month, 255 a 
quarter, and 1,000 a year. Ground duties require 
many additional hours of work each month. 

Airline pilots in domestic operations generally 
receive a 2 weeks’ vacation with pay;those with 
from 10 to 15 years of service often receive 3 weeks’. 
In international operations some pilots receive 1 
month’s annual vacation. 

Many airline pilots are on duty away from their 
base about a third or more of the time. When 
they are away from home, their living expenses 
are usually paid by the airline. 

Most airline pilots are members of the Interna- 
tional Air Line Pilots Association. Unionization 
among other pilots is rare. 


Flight Engineers 


(D. O. T. 5—80.100) 


Nature of Work 


Flight engineers assist the captain and copilot 
on the larger commercial airplanes. They are 
responsible for the proper functioning of the 
aircraft (and engines) in flight, permitting the 
captain and copilot to concentrate more fully on 
piloting the aircraft. The new airplanes put into 
service since World War II have generally been 
larger and more complex, placing a greater bur- 
den on the captain and copilot. As a result, an 
increasing number of flight engineers are being 
employed in domestic and international opera- 
tions. By the end of 1956, the scheduled airlines 
had more than 2,500 flight engineers on their 
payrolls. 

In the air, the duties of the flight engineers in- 
clude watching and keeping logs on engine per- 
formance and fuel consumption, and operating 
certain controls under the direction of the cap- 
tain. At stops where there are no mechanics, they 
may perform ground maintenance work them- 
selves and make preflight checks on the airplane, 
engines, and instruments. 

Civil Aeronautics Board regulations require 
that a flight engineer be carried on all 4-engine 
planes which have a maximum takeoff weight of 
more than 80,000 pounds and on certain types of 


smaller aircraft. Such planes constituted about 
one-third of the airline fleet in 1956. Almost all 
of these aircraft are operated by the scheduled 
airlines. International operators fly a much 
higher proportion of these planes than do domestic 
operators. Most flight engineers are stationed in 
or near large cities where long distance flights 
originate or terminate. 


Training, Other Qualifications, and Advancement 


Every person serving as flight engineer is le- 
gally required to have a CAA Flight Engineer 
Certificate. A man can qualify for a flight engi- 
neer certificate if he has had from 2 to 3 years 
of training or work experience in the maintenance, 
repair, and overhaul of aircraft and aircraft en- 
gines, including a minimum of 6 months to a year 
of working on large 4-engine equipment. He may 
also qualify with at least 200 hours of flight time 
as a pilot in command of a 4-engine plane or 
100 hours of experience as a flight engineer in the 
Armed Forces. A third method of qualifying is 
to complete a course of ground and flight instruc- 
tion which the CAB considers adequate for the 
training of flight engineers. In 1956, a few of 
the airlines conducted such courses for their 
prospective flight engineers. 
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In addition to the experience or training quali- 
fications mentioned above, the applicant for a 
flight engineer certificate must pass a written test 
on flight theory, engine and aircraft performance, 
aircraft loading, and maintenance precedures. 
He must also meet certain physical requirements, 
and demonstrate in a practical test that he can 
perform the duties of a flight engineer. 

Young men interested in becoming flight engi- 
neers can obtain the necessary training and ex- 
perience in several ways. They may attend a 
civilian school that trains mechanics. They could 
then obtain jobs as airframe and powerplant (A 
and P) mechanics. In those airlines which use 
mechanie-type flight engineers, a 5-6 months’ 
course of additional training given by the airline 
will qualify A and P mechanics as flight engi- 
neers. Young men can also acquire the knowledge 
and skill necessary for qualifying as a flight engi- 
neer by receiving training as a mechanic, copilot, 
or flight engineer while in the Armed Forces. 

In hiring new workers for jobs as flight engi- 
neers, airline companies generally prefer men 
who are from 23 to 35 years of age, from 5 feet 
7 inches to 6 feet 4 inches in height, and in ex- 
cellent physical condition. A high school educa- 
tion is required, and men with 2 or more years of 
college are preferred. Most airlines require that 
applicants have an active CAA A and P mechanics 
license and an FCC restricted radiotelephone 
license. 

Although the majority of airlines employ flight 
engineers who were originally trained as me- 
chanics, some lines hire qualified pilots for these 
jobs. These airlines have requirements for flight 
engineers which are very familiar to those for 
copilots. A few airlines use the flight engineer 
job as the beginning job for pilots and require 
them to have a commercial pilot’s license. In 
these airlines flight engineers can be promoted 
to copilots and then to jobs as pilots. 


Employment Outlook 


Employment of flight engineers will increase 
rapidly during the late 1950’s and the 1960's as the 
scheduled airlines expand their facilities to meet 
the greatly increased demand for air transporta- 
tion. Most of the new planes put into service will 
be large 4-engine planes requiring a flight en- 
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gineer in the flight crew. Although the number 
of flight engineers will probably double over the 
next decade, this will still be a small field of 
work, open only to experienced mechanics or 
pilots. 

In the decade since World War IT, the schel- 
uled airlines increased their employment of flig!:t 
engineers as newer and larger planes were grach- 
ally put into service. Jobs as flight engineers 
were rather difficult to obtain during most of tiis 
period because of the large supply of trained men 
who were being released from the Armed Forces. 
By 1956, this situation had radically changed. 
The number of trained flight engineers, copilots, 
and mechanics coming out of the service was de- 
clining at the same time that the airlines were 
beginning a large-scale expansion. As a resull, 
qualified applicants for flight engineering jobs 
were in demand. The expected continued grow | 
of employment in this small field and the antivi- 
pated short supply of mechanics and pilots-— 
the 2 groups from which most flight engi- 
neers are recruited—should result in relative!y 
good opportunities for qualified persons to obtain 
jobs as flight engineers in the late 1950’s and iiie 
early 1960's. 


Earnings and Working Conditions 


In 1956, earnings of qualified flight engineers 
ranged from about $500 to $800 a month, depend- 
ing mainly on length of experience and amount 
of time flown. A few flight engineers earned 
more than $1,000 a month. Flight time is usually 
restricted to a maximum of 85 hours a month in 
domestic flying or 255 hours a quarter in inter- 
national flying. Additional time is spent in 
ground duties. Flight engineers in international 
operations usually receive a month’s paid vacation 
each year, whereas those flying domestic routes 
get only 2 weeks. 

Most flight engineers are on duty away from 
their home base about a third or more of the time, 
during which time the companies usually pay 
their living expenses. The major union organiz- 
ing flight engineers in 1956 was the Flight Engi- 
neers’ International Association. In a few air- 
lines, these workers are represented by the Inter- 
national Association of Machinists. 
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Stewardesses 
(D. O. T. 2-25.37) 


Nature of Work 


Stewardesses (sometimes called hostesses) are 
carried on all commercial airline passenger flights 
to attend to the comfort of the passengers from 
the time they board the plane until they arrive 
at their destination. Before the plane takes off 
the stewardess sits in on the briefing of the flight 
crew. As the passengers board, she checks tickets 
and sees that all passengers are seated comfort- 
ably. During the flight, she gives instructions to 
passengers and makes certain that seat belts are 
fastened when safety measures require it. She 
answers questions about flights and weather, gives 
aid to passengers when necessary, and helps care 
for small children. On first-class flights, the 
stewardess heats and serves ready-cooked meals. 
On coach and tourist flights, she serves light re- 
freshments. | Stewardesses on international 
flights have additional duties; they make up 
berths, and give instructions and information in 
several languages to accommodate the foreign 
passengers. 

In 1956, more than 6,000 stewardesses were 
employed in domestic operations, and over 1,500 
were in international operations. Most flights 
carry 1, 2, or 3 stewardesses, depending on the 
size of the plane and whether it is tourist or first 
class. Most stewardesses are stationed in the 
larger cities on the airlines’ main routes. A few 
of the stewardesses in international operations are 
based in foreign countries. 


Training, Other Qualifications, and Advancement 


Because stewardesses are in constant contact 
with passengers, the airlines place great stress on 
hiring young women who are attractive, poised, 
pleasant, and resourceful. Generally, they re- 
quire that girls be from 20 to 28 years of age, 
5 feet 2 inches to 5 feet 8 inches in height, well- 
proportioned, and in excellent health. All the 
large airlines require that stewardesses be unmar- 
ried (single, widowed, or divorced) and usually 
require that they resign when they marry or 
shortly thereafter. Applicants for stewardess 
jobs must have at least a high school education, 
and young women with 1 or 2 years of college, 
nurses’ training, or business experience in dealing 
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Stewardess checking in passengers prior to flight, 


with the public are preferred. Airlines that are 
solely international carriers generally require that 
their stewardesses be able to speak a foreign 
language fluently. 

Most of the large airlines train newly hired 
stewardesses for 4 to 6 weeks in their own schools. 
Training includes instruction in work duties, com- 
pany procedures, weather and flight information, 
first aid, and grooming. In the later phases of 
training, the girls go on practice flights to learn 
how to perform their duties under actual flying 
conditions. A few airlines which do not operate 
their own schools recruit stewardesses from grad- 
uating classes of special private stewardess 
schools. Girls who attend these schools must pay 
their own expenses. Experienced stewardesses 
may be advanced to jobs as stewardess supervisor, 
stewardess instructor, or stewardess employment 
representative. 


Employment Outlook 


Employment of stewardesses will increase con- 
siderably during the late 1950's and the 1960’s as 
the scheduled airlines expand their operations to 
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meet the greatly increased demand for air travel. 
However, the great majority of the openings for 
stewardesses will result from girls leaving the 
occupation to get married or for other reasons. 
This occupation has an extremely high turnover 
rate. In recent years, between 35 and 50 percent of 
stewardesses have left their jobs each year. Al- 
though there will be many job openings in the 
late 1950’s and the 1960's, competition for jobs 
will be keen. 


Earnings and Working Conditions 


Monthly base pay for new stewardesses in mid- 
1956 ranged from $200 to $255. In some com- 
panies, supplementary pay based on hours of flight 
brought the starting salary of stewardesses up 
to as much as $280 a month. Top base pay of ex- 
perienced stewardesses ranged from $280 to $350 
a month. Supplemental payments brought earn- 
ings for some stewardesses to more than $400 a 
month. Stewardesses on overseas routes usually 
receive higher salaries than those on domestic 
routes. The companies which train their own 
stewardesses usually pay them a training salary 
or living expenses during the training period. 

Since the commercial airlines operate around 
the clock, stewardesses’ hours of work often in- 
clude night and weekend work. As a result of 
irregular schedules and limitations on the amount 
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of flying time, the total worktime of stewardesses 
averages considerably less than 40 hours a week, 
and they may have from 8 to 15 days off each 
month. Most companies limit stewardesses’ flight 
time to 85 hours a month. In some airlines supple- 
mental pay rates begin after the first 65, 70, or 75 
hours. In addition to flying time, stewardesses 
devote from 10 to 20 hours a month to ground du- 
ties. Approximately a third of a stewardess’ time 
is spent away from home base; on these occasions, 
the airlines usually pay for her meals and lodgings. 

Most companies use the bidding system for as- 
signing bases and flight schedules; the steward- 
esses with greatest seniority get first choice. Other 
companies rotate assignments among all their 
stewardesses. 

Domestic airline companies generally give 2 


weeks’ vacation with pay; some international lines 
give 4 weeks. Most companies give discounts for 
travel on their own flights and have reciprocal 


agreements with other airlines giving their em- 
ployees discounts. 

Many stewardesses belong to unions. In most of 
the large airlines, stewardesses are represented by 
the International Air Line Stewards and Stew- 
ardesses Association. Stewardesses employed ly a 
few airlines are members of the Air Transport 
Division of the Transport Workers Union of 
America. 


Airplane Mechanics 
(D. O. T. 580.120 and .130) 


Nature of Work 


Airplane mechanics service, overhaul, inspect, 
and certify to the airworthiness of airplanes. Me- 
chanics employed by the airlines are assigned 
either to line-maintenance or to overhaul work. 
Line-maintenance mechanics work at the larger 
airline terminals servicing and inspecting aireraft 
and making minor repairs and adjustments. 
When an engine or other piece of equipment is 
due to be overhauled, these mechanics remove it 
from the plane and install new or overhauled 
equipment in its place. Line-maintenance shops 
usually have small staffs; most line-maintenance 
mechanics must therefore be all-round A and P 
(airframe and powerplant) mechanics legally 
qualified to repair aircraft and certify to the air- 
worthiness of the planes after the repairs are 


made. 


Mechanics employed at the airline’s main over- 
haul base make major repairs and do periodic 
overhaul work on engines and airframes. Since 
most aircraft maintenance at these bases consists 
of replacing and reconditioning equipment at fixed 
intervals rather than repairing equipment that 
has broken down in service, the operations can be 
scheduled in advance and work assignments vary 
little from day to day. With this organization of 
work, it is feasible to employ mechanics who usu- 
ally specialize in a particular part of the airplane, 
such as engines, propellers, hydraulics, electrical 
equipment, radio and radar, instruments, and sheet 
metal. The proportion of all-round A and P me- 
chanics at the main overhaul bases is considerably 
lower than at other airline terminals. 

Most airplane mechanics not employed by the 
airlines do servicing and inspection work roughly 
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Airplane mechanics must have a CAA license to make engine 
repairs. 


comparable with that performed by line-main- 
tenance mechanics. However, the planes which 
these mechanics service are often much smaller 
than airliners; many of them have only a few 
instruments, no radio, and a simple, fixed-pitch 
propeller. One mechanic frequently must do the 
entire servicing job with little supervision, and he 
must be able to work on many types of planes and 
engines. Mechanics employed by some of the large 
flying services, flying schools, and independent re- 
pair shops may also do overhaul work. Independ- 
ent shops usually specialize in either airframe, en- 
gine, or instrument overhaul. 

In 1956, more than 30,000 mechanies were em- 
ployed by the scheduled airlines. Many other 
mechanics were employed by fixed base operators 
and independent aircraft and engine repair firms. 
The Armed Forces also employed a great many 
civilian mechanics as well as military personnel 
to maintain military aircraft. 

Many airplane mechanics work in aircraft man- 
ufacturing plants. These workers, whose duties 
are somewhat different from those of airline me- 
chanics, are discussed in detail in the chapter on 
Aircraft Manufacturing Occupations. (See in- 
dex for page numbers.) 
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The CAA also employs qualified airplane me- 
chanics in a variety of positions. For example, 
“air carrier maintenance inspectors” make peri- 
odic inspections of the aircraft, maintenance per- 
sonnel, and facilities of the scheduled airlines, 
independent repair shops, and mechanics’ schools. 
The CAA also employs mechanics who inspect 
factories and a few who maintain CAA’s own air- 
craft. 

Most airline mechanics are employed in the 
larger cities on the main airline routes. Each 
airline usually has one main overhaul base where 
more than half of its mechanics are employed. 
Cities such as New York, Chicago, Los Angeles, 
San Francisco, and Miami, all of which are im- 
portant domestic and international air traffic cen- 
ters, have large concentrations of mechanics. 


Training, Other Qualifications, and Advancement 


Because the safety of aircraft in flight depends 
largely on good mechanical operation, mechanics 
who make and certify repairs on aircraft are re- 
quired by law to have a CAA license. Applicants 
for line-maintenance jobs and for most of the 
skilled jobs at overhaul bases and repair shops 
are required to have a CAA license authorizing 
them to work on either airframes (A), power- 
plants (P), or both (A and P). 

To obtain a CAA license for either airframe or 
powerplant work, a man must have at least 18 
months of experience in the construction, inspec- 
tion, maintenance, and repair of airframes or 
powerplants; for a combined rating (A and P), 
he must have at least 30 months’ concurrent ex- 
perience in both types of work. This experience 
is not required of a man who graduates from a 
certificated mechanics’ school providing he ap- 
plies for the license within 60 days after his grad- 
uation. In addition to meeting these experience 
and training requirements, an applicant must also 
pass a written test and give a practical demon- 
stration of the required mechanical skills. The 
airframe and powerplant certificates do not auth- 
orize a mechanic to repair instruments or pro- 
pellers. Mechanics who do such work must have 
an additional repairman certificate. Some me- 
chanics who repair radio and radar equipment 
are required to have an FCC radiotelephone 
license. 

To qualify as a skilled mechanic with an airline, 
a man must have 3 or 4 years of training and ex- 
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perience in maintaining aircraft. Because ex- 
perienced men are not always available, the larger 
airlines sometimes hire new men as apprentices 
or trainees and give them thorough training in a 
carefully planned 3- or 4-year program of in- 
struction and work experience. They also hire 
men who have graduated from a mechanics school 
approved by the CIAA. Most of these schools 
have an 18- to 24-month course. 

Men who have learned aircraft maintenance in 
the Armed Forces are usually given credit for this 
training toward the requirements of apprentice- 
ship or other on-the-job training programs. Those 
that have already obtained CAA licenses, may be 
able to start in as journeymen mechanics. 

For apprentice or trainee jobs, the airlines pre- 
fer men between the ages of 20 and 30 who are in 
good physical condition. Applicants should have 
a high school or trade school education, including 
courses in mathematics, physics, chemistry, and 
machine shop. Experience in automotive repair 
or other mechanical work is helpful in obtaining 
an entry job. Apprentices are often required to 
own a considerable number of handtools, which 
they must pay for themselves. Some airplane me- 
chanics have learned this trade by working as 
helpers to experienced mechanics and thus acquir- 
ing enough knowledge and skill to pass the CAA 
examinations to become licensed mechanics. 

Journeymen mechanics in the scheduled airlines 
may advance to a number of higher positions. 
Within the maintenance department, the line of 
advancement is usually mechanic, inspector, lead 
mechanic, crew chief, shop foreman, lead inspector, 
and, in a few cases, supervisory and executive 
positions. In most shops, mechanics in the higher 
grade positions are required to have both airframe 
and powerplant ratings. 

Since World War II, the increased use of flight 
engineers has opened a new field of advancement 
for highly skilled airplane mechanics. The ma- 
jority of the scheduled airlines fill openings for 
flight engineers by giving their best mechanics 
additional training and promoting them to these 
higher paying positions in the flight crews. 

For jobs as aircraft inspectors for the CAA, me- 
chanics must have at least 5 years of broad and 
varied experience in airframe and powerplant 
maintenance and overhaul work. Ten years of 
such experience is required for air carrier main- 
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tenance inspectors. Applicants for these jobs 
should also have held A and P licenses for at east 
5 years. 


Employment Outlook 


Airplane mechanics will be employed in inevis- 
ing numbers during the late 1950’s and the 1960s 
as a result of the expected large expansion of «ir 
transportation services. (See general introduc! ion 
to this chapter.) The scheduled airlines will hire 
thousands of additional mechanics during {his 
period to maintain the larger fleets of planes re- 
quired to handle anticipated increases in trallic. 
In addition, the continued rapid growth in ihe 
amount of business flying and a moderate ex- 
pansion of other flying services will also sig- 


nificantly increase employment of airplane ine- 
chanics. Many openings will also occur as » re- 
sult of deaths, retirements, and transfers of me- 


chanics to other fields of work. 

The number of mechanics employed by the 
scheduled airlines (on both domestic and inier- 
national operations) increased from less than 


6,000 in 1940 to more than 30,000 at the ei! of 

1956 as airline traffic expanded. Much of this 

increase took place since World War II. 
Increased activity in general aviation flying in 


the post-World War II period has also greatly 
increased the need for airplane mechanics. Hun- 
dreds of additional aircraft have been put into 
service for business flying in the last few years, 
and other types of general aviation flying have 
also grown. 

Many of the mechanics employed by the air- 
lines, as well as those employed in general aviation 
activities, are veterans of World War II or the 
Korean hostilities who were trained as aircraft 
mechanics in the Armed Forces. The number of 
experienced airplane mechanics leaving the 
Armed Services and taking jobs with the sched- 
uled airlines declined in the mid-1950’s at the 
same time the needs of the airlines and other em- 
ployers were increasing. By mid-1956, skilled 
mechanics were in relatively short supply. 


Earnings and Working Conditions 


The average annual earnings of mechanics em- 
ployed by domestic scheduled airlines was $5,341 
in 1955. Mechanics not employed by the sched- 
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uled airlines generally have lower average earn- 
ings. However, they have a wider range of 
earnings. 

Airline mechanics usually work a 40-hour week. 
However, since airline maintenance facilities must 
be available at all hours of the day and night, work 
schedules of mechanics include night shifts and 
weekend work. Shifts are usually rotated among 
the individual mechanics. Premium rates are 
usually paid to mechanics on night shifts. 

Airline mechanics receive paid vacations and 


Traffic Agents 


(D. O. T. 1-44.12, 


Nature of Work 


Traflic agents and clerks perform the many 
tasks required in handling passenger and freight 
traffic. In mid-1956, more than 20,000 persons 
were employed as air traffic agents and clerks in 
such jobs as ticket agents, operations agents, 
freight agents, reservation agents, cargo clerks, 
and traffic representatives. 

Ticket agents issue tickets to passengers as they 
check in for flights. They check baggage, answer 
inquiries about flight schedules and fares, and 
keep records of tickets sold. Reservation agents 
and clerks deal with customers by telephone, giv- 
ing schedule information; recording, reporting, 
and posting reservations as they are made; and 
processing teletype messages regarding reserva- 
tions. Traffic representatives try to promote the 
airlines’ business by contacting potential cus- 
tomers in order to promote greater use of the 
airlines’ services. 

Operations agents are responsible for the ground 
handling of airplanes at their stations. They 
supervise the loading and unloading of the air- 
planes, and sometimes do this work themselves. 
They see that the weight carried by the planes is 
distributed properly, compute gas loads, prepare 
cargo and weight manifests, and keep records of 
the number of passengers and amounts of cargo 
carried. They may also fill out flight clearance 
and weather forms and make arrival and departure 
announcements. 

Traftic staffs are located principally in down- 
town offices and at airports in or near large cities, 
where most airline passenger and cargo busi- 
ness originates. Some are employed in smaller 
communities where airlines have scheduled stops. 


many other benefits such as pensions and insur- 
ance. Like other Federal personnel, CAA em- 
ployees receive 13 days of annual leave at the start, 
20 days after 3 years of service, and 26 days after 
15 years. 

Mechanics are covered by union agreements on 
most major airlines. Most of these employees are 
members of the International Association of Ma- 
chinists. The Air Transport Division of the 
Transport Workers Union of America also organ- 
izes airplane mechanics. 


and Clerks 


.27, and .32) 
Training, Other Qualifications, and Advancement 


Most traflic agents and clerks must deal directly 
with the public, either in person or by telephone. 
For this reason, airlines have strict hiring stand- 
ards with respect to appearance, personality, and 
education. A good speaking voice is essential be- 
cause of the frequent use of the telephone. High 
school graduation is almost always required ; some 
college training is considered desirable. Courses 
in air transportation, offered by increasing num- 
bers of colleges and universities, may improve 
one’s chances for obtaining jobs and later advance- 
ment. These courses cover such topics as Gov- 
ernment regulations, principles of rate-making, 
traffic anaylsis, and problems of aviation manage- 
ment. Experience in connection with freight or 
express traflic in other branches of transportation 
is also valuable. Aviation background and sales 
experience are helpful for higher grade jobs. 
Many women are employed as reservation and 
ticket agents. 

Traflic agents may advance to positions as 
traffic representatives and supervisors. A few 
may eventually move up to city and district traffic 
and station manager. 


Employment Outlook 


Employment in traffic jobs will increase at a 
slower rate than overall airline employment dur- 
ing the late 1950’s and the 1960’s, despite the an- 
ticipated large expansion in airline traffic. An 
increasing volume of the routine tasks will be done 
by new electronic machines. By the end of 1956, 
many of the large airlines were already installing 
new machines to record and process reservations, 
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keep records, and perform a variety of other tasks. 
The job of the reservation clerks, in particular, 
will be affected by this mechanization. Improved 
equipment for handling baggage will also tend to 
reduce the requirements for workers doing these 
jobs. Ticket agents, whose main job involves per- 
sonal contacts, will not be affected as much, al- 
though their paper work will be reduced consid- 
erably. On the other hand, the number of traffic 
representatives will probably grow more rapidly 
than overall airline employment as the airlines 
compete for new business. 


Earnings and Working Conditions 


Earnings of traffic agents in mid-1956 generally 
ranged from about $250 to $400 a month, depend- 
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ing primarily on the degree of responsibility of 
the particular job. Supervisory workers in this 
field were earning from $350 to $650 a month. 

Traffic agents usually work a 5-day, 40-hour 
week. However, agents are often assigned to 
shifts which include evenings, nights, and week- 
ends since airlines operate on a 24-hour basis, 
Traffic agents generally receive a 2 weeks’ paid 
vacation each year. 

Reservation and transportation agents are cov- 
ered by union contracts on several lines. They are 
represented chiefly by the Brotherhood of Rail- 
way and Steamship Clerks, Freight Handlers, Ex- 
press and Station Employes. The Air Transport 
Division of the Transport Workers Union of 
America and the Air Lines Agents Association 
have also organized some of these workers. 


Dispatchers and Assistants 
(D. O. T. 0-61.61) 


Nature of Work 


Dispatchers are employed by airlines to control 
all their flights within an assigned area. The dis- 
patcher’s chief job is to coordinate plans for flight 
operations by working with the pilots and keeping 
them informed about weather and other flight con- 
ditions and to see that all CAA and company regu- 
lations are observed. Stationed at the terminals, 
they approve flight plans, authorize takeoffs, fol- 
low the progress of flights as reported by radio, 
and keep captains informed of changing weather 
conditions and other developments affecting their 
flights. Dispatchers see to it that crew members 
are notified when to report for duty, and that 
equipment and personnel do not fly beyond time 
limits specified by safety regulations. In smaller 
airlines they also keep records on the aircraft and 
engines available, on the amount of time logged by 
each plane and engine, and on the number of hours 
flown by flight personnel based at their station. 
Assistant dispatchers aid in this work, assuming 
such duties as securing weather information, help- 
ing to keep track of the progress of aircraft in 
the sector, and handling communications with the 
planes. 

In 1956, only about 500 dispatchers and a thou- 
sand assistants were employed in domestic and in- 
ternational operations. Almost all dispatchers 
and assistants work for the scheduled airlines. A 
small number of dispatchers work for the larger 


nonscheduled lines and for private firms which 
supply dispatching service to small airlines. The 
majority of dispatchers and assistants are sta- 
tioned at large airports in the United States; a 
few are stationed outside the country. 


Training, Other Qualifications, and Advancement 


Aircraft dispatchers are required to have a CAB 
aircraft dispatcher certificate. To qualify for 
certification, an applicant must have been engaged 
in work connected with dispatching of airline 
planes under supervision of a certified dispatcher 
for at least 90 days in the 6 months prior to cer- 
tification. He must also qualify by graduating 
from a qualified CAA-approved dispatchers’ 
school. He must pass a written examination on 
such subjects as Civil Air Regulations, aircraft 
characteristics, weather data and analysis, air- 
navigation facilities and principles, and airport 
and airway traffic procedures. He also has to 
demonstrate his skill in weather forecasting and 
certain other functions involved in dispatching. 

Most airlines fill dispatcher positions by pro- 
motions or transfers from within the company. 
Men with long experience in ground operations 
work, who have had experience as assistant dis- 
patchers or meteorologists, are preferred for these 
jobs. The knowledge and skill required for the 
job of dispatcher is generally learned while work- 
ing as an assistant to an experienced dispatcher. 
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A few dispatcher’s jobs are filled by experienced 
pilots no longer eligible to fly. 

For assistant jobs, airlines generally hire ap- 
plicants who have had 2 years of college. Men 
who have completed a 4-year college course—in- 
cluding training in mathematics, physics, chemis- 
try, meteorology, and related subjects—are pre- 
ferred. Experience as a pilot or a meteorologist, 
or a background in business administration is 
helpful. 


Employment Outlook 


The increase in airline traffic anticipated in the 
late 1950’s and the 1960’s is expected to result in 
a moderate increase in the number of workers em- 
ployed in this small occupation. Most new work- 


ers will be hired as assistants. The bulk of the job 
openings for dispatchers will be filled by promot- 
ing or transferring persons already employed by 
the airlines. 


Earnings and Working Conditions 


In mid-1956, salaries for dispatchers generally 
ranged from about $500 to $900 a month. As- 
sistant dispatchers earned from about $350 to $500 
a month. The workweek is usually 40 hours, 
however daily work schedules are often set at 81% 
hours. Two weeks’ vacation with pay is usually 
given to both dispatchers and assistants; men with 
10 to 15 years’ service may receive 3 weeks’ vaca- 
tion. Most dispatchers are members of the Air 
Line Dispatchers Association. 


Airport and Air-Route Traffic Controllers 


(D. O. T. 0-61.60) 


Nature of Work 


Airport traffic controllers supervise all flights 
within a carefully defined flight-control area 
around an airport. They issue directions (by 
radio or other means) to all planes within the 
area, instructing pilots on takeoffs, landings, and 
flight levels. Other tasks include giving weather 
and position information to planes in the vicinity 
and keeping records of messages. 

Senior controllers direct the entire traffic con- 
trol staff and are directly responsible for all plane 
movements within the area. They also see to it 
that defects in airport lighting, communication, 
and other facilities are reported and that informa- 
tion regarding flights is regularly obtained from 
and relayed to air-route traffic-control centers in 
the vicinity. Assistant controllers, regarded as 
trainees for senior positions, aid them in carrying 
out these duties. . 

More than 2,500 airport traffic controllers were 
employed in the towers operated by CAA’s Office 
of Federal Airways in 1956. A few hundred 
others worked in towers operated by airports. 
Both the CAA and the private airport towers are 
located at large airfields with heavy traffic, most 
of which are near big cities. A few are located 
outside the continental United States. 

Air-route traffic controllers stationed at traffic- 
control centers regulate the movements of air- 


planes after they leave airport areas along the 
civil airways. The air-route traffic controllers 
usually do not communicate directly with planes 
but receive information on the progress of flights 
and related matters from airline dispatchers, air- 
port traffic controllers, other air-route traffic con- 
trollers, and CAA communications stations. In 
return, they give instructions, advice, and infor- 
mation concerning conditions under which flights 
may begin or continue and report on the progress 
of flights under way. Telephone, interphone, 
teletype, and radio are used in transmitting these 
messages, 

The Office of Federal Airways is the only em- 
ployer of air-route controllers. More than 2,500 
of these workers were employed at the various 
CAA traffic control centers scattered throughout 
the country. 


Training, Other Qualifications, and Advancement 


Generally, airport and air-route traffic con- 
trollers start as assistant controllers. To qualify 
for a position as a CAA assistant airport or air- 
route traffic controller, a person must pass com- 
petitive civil service examinations, which are 
given periodically. The applicant must have had 
2 to 3 years of specified experience in one of sev- 
eral alternative fields, such as meteorology, aero- 
nautical communications, dispatching, or flying. 


408 


Education above the high school level may be par- 
tially substituted for some of this experience. 

Special CAA certificates requiring more exten- 
Sive experience are necessary for airport jobs 
above the entry level. These certificates are good 
for work at a specific airport only. 


Employment Outlook 


Anticipated expansion of airline traffic in the 
late 1950’s and the 1960’s will result in greatly 
increased air traffic control activities. Larger and 
faster planes will require better control facilities 
to insure safety. As a result, employment of air- 
port and air-route traffic controllers will increase 
considerably over this period. However, because 
of the small size of this occupation, the total num- 
ber of openings in any one year will not be very 
large. Most new workers will be hired as assist- 
ants. In this occupation, like that of dispatcher, 
the applicant must compete not only with those 
trained specifically for this job but with ex-pilots, 
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meteorologists, and other experienced sirline 
personnel. 
Earnings and Working Conditions 

The starting salary for assistant airport ai air- 
route controllers with CAA was $4,080 a your at 
the end of 1956. Senior controllers in boii: air- 
port and air-route work had base salaries ra ving 


from $6,390 to $8,990 a year, depending « the 


size of the unit they headed. In addition, within- 
grade increases are given every 12 or 18 months, 
depending on the grade. ‘These employees receive 


the same annual leave, sick leave, and other bene- 
fits as other Federal workers. 


CAA employees have a basic 40-hour week. 


However, air-route traffic controllers often have 
to work 4 or 5 hours’ overtime in a week, which is 
compensated for by time off or premiun pay. 
Since towers must be manned 24 hours lay, 
nightwork is required; employees are gei ally 


assigned to night shifts on a rotating basis. 


Ground Radio Operators and Teletypists 
(D. O. T. 0-61.33 and 1-37.33) 


Nature of Work 


Radio operators working for commercial air- 
lines relay messages between ground stations and 
between flight and ground personnel, using radio- 
telephone or radiotelegraph. They occasionally 
make minor repairs on the equipment. Tele- 
typists, who operate a machine with a keyboard 
similar to that of a typewriter, transmit airline 
ground communications. The CAA employs “air- 
craft communicators,” who perform work similar 
to that described above for the Federal Airways 
System collecting and relaying information on 
weather conditions and other matters affecting 
flights. Some employees of both the airlines and 
the Civil Aeronautics Administration use both 
radio and teletype in their work. 

In 1956, about 10,000 ground radio operators and 
teletypists were employed in air transportation. 
About two-thirds of these were employed by the 
scheduled airlines; the remainder worked for the 
Civil Aeronautics Administration or for some of 
the large nonscheduled carriers. The air branches 
of the Army and Navy employed a few hundred 
civilians as well as military personnel in similar 


jobs. 


Teletype operator transmitting message between airline offices, 
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Ground radio operators and teletypists em- 
ployed by the airlines work mostly at airports in 
or near large cities. CAA communicators work at 
stations, scattered along the major air routes, 
which are often located in remote places. 


Training, Other Qualifications, and Advancement 


Applicants for airline radio operator positions 
must usually have at least a third-class FCC 
radiotelephone or radiotelegraph license, a high 
school education, a good speaking voice, and be 
able to type at least 40 words a minute. Teletypists 
who work as radio operators must also have an 
FCC license. 

To qualify for entry positions as CAA aircraft 
communicators, applicants must have had from 
2 to 21% years of experience in some phase of air 
communications, traffic control, or flying and they 
must meet the age and health requirements set 
by the United States Civil Service Commission. 
All permanent appointments are made on the 
basis of competitive civil service examinations 
which are given periodically. 

The airlines commonly employ women as tele- 
typists. An increasing number of women are also 
being hired as radio operators. Most CAA air- 
craft communicators are men. 


Employment Outlook 


Although air traffic is expected to rise consider- 
ably during the late 1950’s and the 1960’s, only a 
small increase in the employment of ground radio 
operators and teletypists is expected. An increas- 
ing amount of communication work will be han- 
dled by new electronic equipment which decreases 
the need for radiotelephone and teletype workers. 
A few hundred openings will arise each year as a 
result of deaths, retirements, and transfers to 
other fields of work. 


Earnings and Working Conditions 


Radio operators employed by the airlines gen- 
erally were earning from about $300 to $400 a 
month in mid-1956. Earnings of teletypists 
ranged from about $250 to $350. CAA aircraft 
communicators received annual base salaries rang- 
ing from $3,670 to $5,915 in 1956. They receive 
within grade raises every 12 months. 

Airline personnel usually gets 2 weeks’ paid 
vacation; CAA employees receive the same annual 
and sick leave as other Federal workers. The 
basic workweek is 40 hours, both with the airlines 
and with CAA. 

A number of lines have union agreements cover- 
ing radio operators and teletypists. The major 
union in these fields in 1956 was the Airline Com- 
munications Employees Association (Ind.). 
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The Atomic Energy Field and Its Workers 


Atomic energy is a potential source of great 
power and a research tool of incalculable value. 
It has many applications in industry, medicine, 
and agriculture. The many activities related to 
the development and application of atomic energy 
have already made this an important field of em- 
ployment opportunities. 

By late 1956, more than 150,000 workers were 
employed in a variety of atomic energy activities. 
These workers included many highly trained per- 
sons—scientists, engineers, technicians, and crafts- 
men. A large proportion of these workers were 
employed in research and development activities. 
Others were engaged in mining, manufacturing, 
and construction work. 


How Atomic Energy Is Produced 


Atomic energy, for which scientists are continu- 
ally seeking new applications, may be produced 
through two processes called fission and fusion. 
In fission, atoms of elements, such as uranium and 
plutonium, are split. In fusion, atoms of light 
elements such as hydrogen are combined. Tre- 
mendous amounts of energy are treated by these 


Reactor operators loading long aluminum tubes containing 
pure uranium metal into a nuclear reactor. 
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Highly trained personnel operate the controls of an experimental 
nuclear reactor at Oak Ridge National Laboratory 
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processes. Atomic bombs are an application of 
deliberately uncontrolled and explosive release of 
energy through the use of the fission and fusion 
processes. Nonweapon applications of these proc- 
esses require that release of the tremendous 
amounts of energy be controlled carefully. Scien- 
tists have developed practical methods of control- 
ling the fission reaction, but have not yet mastered 
control of the fusion reaction. 

Controlled fission is produced in a nuclear reac- 
tor which can be thought of as an atomic furnace. 
A specific mass of fissionable fuel, such as ura- 
nium, is placed in a particular arrangement with 
certain other elements in a heavy metal vessel. 
The mass of fuel is sufficient to sustain what is 
called a chain reaction. This reaction in a nuclear 
furnace results in a continuous and controlled fis- 
sioning (or splitting) of uranium atoms and pro- 
duces a large quantity of energy in the form of 
heat and radiation. The level of the reaction may 
be directly controlled by rods of special metals 
like cadmium, boron, and hafnium which are im- 
serted into the fuel chamber, or “pile” as it is 
often called, to regulate or stop the reaction. 

Both atomic fusion and fission take place in 
nature. Fusion is generally believed to be the 
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NUCLEAR REACTOR 


POWER PLANT 
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Use of the nuclear reactor in generating electricity. 


source of the energy of the sun. Atomic fission 
takes place close to the earth through the inter- 
action of cosmic rays. This is part of what is 
known as natural background radiation. Prior to 
the Atomic Age, X-rays were the most commonly 
known form of radiation. Radiation that arises 
during fission is called nuclear radiation because 
it comes from the nucleus of the atom. Nuclear 
radiation can penetrate matter. It is invisible and 
therefore usually identifiable only by sensitive 
recording instruments. This type of radiation is 
dangerous to man. For that reason, the nuclear 
furnace is housed in a special container and sur- 
rounded by sufticient thickness of shielding ma- 
terials such as concrete and lead so that the nu- 
clear radiation is absorbed, 

The uranium atoms used as fuel in nuclear 
reactors give off radiation in the form of neutrons, 
one of the major particles inside the atomic nu- 
cleus. These free neutrons smash into the nuclei 
(or centers) of other uranium atoms and break 
them in two. The process of splitting releases 
energy and several kinds of nuclear radiation. 
Radioactive atoms of other kinds of elements 


such as barium, sesium, and iodine are derived 
from the splitting process. The newly formed 
atoms are called radioactive because they give off 
nuclear radiation. They are also called radio- 
isotopes. 

Radioisotopes created during the fission process 
can be extracted from the fuel core of the reactor 
by chemical processes. Hundreds of different ra- 
dioisotopes can also be made by exposing stable 
atoms to neutrons emanating from the reactor core 
(or furnace). Some radioisotopes are made in 
particle accelerators, commonly called “atom 
smashing” machines. 

Thus, harnessed atomic energy is produced in a 
nuclear reactor in the form of heat and radiation, 
The reactor like other kinds of furnaces needs 
fuel to operate. Reactors are fueled principally 
with two kinds of uranium. The first is called 
natural uranium, It contains a small quantity 
(0.7 of 1 percent) of the fissionable isotope, ura- 
nium U-235. The remaining atoms are mostly 
uranium U-238. When the U-235 atoms split, 
they release “atomic bullets” called neutrons which 
can be made to split some of the U-238 atoms. 
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These in turn release additional neutrons which 
can similarly split more atoms. This is how the 
fission process or “chain reaction” is started and 
maintained. One result of this type of reaction 
is the absorption of neutrons by U-238 which 
later becomes plutonium, a manmade fissionable 
and radioactive element whose chief use so far is 
in weapons. However, a more powerful and 
efficient type of reactor fuel than natural uranium 
can be made by separating the U-235 atoms from 
the U-238 atoms and concentrating the former 
in metal or solution for reactor fuel. This is the 
fuel referred to as “enriched uranium.” A third 
reactor fuel not yet in wide use is obtained by con- 
verting the metal thorium into a fissionable ma- 
terial, U-233, by neutron absorption. Hence, 
these three kinds of material are all manufactured 
for reactor fueling. 


Applications of Atomic Energy 


The heat and radiation produced in reactors can 
be used in a number of ways. The major non- 
weapon uses appear to be the production of elec- 
tricity, the propulsion of ships and submarines, 
the heating of buildings, many applications in 
medicine and agriculture, as a research tool, and 
as a means of product control in industry. Per- 
haps the greatest single nonweapon use of atomic 
energy will be the use of heat from reactors for 
production of electricity. Economic production 
of electricity from nuclear power plants had not 
been achieved by the end of 1956, but a vast multi- 
million dollar experimental and demonstration 
program was in progress to achieve this end. 

Heat from reactors can be converted into pro- 
pulsive power. Reactors already power subma- 
rines and will be used to propel surface ships. 
Intensive research toward developing a reactor to 
power aircraft is in progress, and a reactor to 
drive locomotives is being studied. 

Reactors can be built primarily as a radiation 
source. As such, they are used for many kinds of 
research and are being developed into versatile 
training and experimental facilities for use in 
nuclear research centers, universities, and labora- 
tories. In addition, they are being given serious 
study as high intensity radiation sources to cata- 
lyze chemical reactions, process materials, and for 
other applications exploiting the unique properties 
of radiation. 
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Reactors are also utilized for the manufacture of 
radioisotopes, which have extensive applications 
in medicine, industry, agriculture, and research 
generally. Radioisotopes give off radiation in ihe 
form of several types of rays. These rays can 
penetrate matter in varying degrees and are ised 
in three general ways. One is the irradiation of 
materials to change their properties—for exani) le, 
the irradiation of potatoes and other food to pre- 
vent decay (or destroy infecting organisms). the 
irradiation of cancer tissues to destroy them, and 
the exposure of seeds to radiation to develop bei ter 
strains. Radiation is also used for measurement. 
For example, the thickness of metal or the liquid 
level in a closed container can be determined 
through measuring by instrument the amount! of 
radiation penetrating the substance. Industry 
uses this method in product control. Lastly. the 
rays from radioisotopes can be used as tracers. 
Radioisotopes can be placed in the blood stream 
of men and animals, for example, and their move- 
ments traced by instruments recording the emi ‘ted 
rays. Tracing is the most important use of 1: lio- 
isotopes to date and is used widely in medicine, 
agriculture, and industry. 


Nature of the Atomic Energy Field 


Many different activities are required for the 
production and application of nuclear energy. 
These include the mining and milling of ores, 
the refining of ore into metal, the manufacture of 
nuclear fuels (uranium U-235 and plutonium), 
the manufacture of reactors and components, the 
operation and maintenance of reactors, the appli- 
cation of radioisotopes and high intensity sources 
of radiation, and research of various kinds in in- 
dustry and universities. 

Many of the basic atomic energy activities are 
supported by the Federal Government. The 
Atomic Energy Commission directs the Federal 
Government’s atomic energy program. The work 
program is contracted out to private organizations 
which operate Commission-owned facilities that 
were valued at more than $6 billion in 1956. 
These facilities include laboratories, uranium 
processing plants, nuclear reactors, and weapon 
manufacturing plants. It has been estimated that 
more than 75 percent of the Commission’s ex- 
penditures are for development and production of 
military weapons. 
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The Commission owns many research and de- 
velopment centers that are operated by private 
organizations. Employment in these centers 
totaled about 30,000 late in 1956. Three of these 
centers—Oak Ridge (Oak Ridge, Tenn.), Ar- 
gonne (Chicago, Ill.), and Brookhaven (Long 
Island, N. Y.) National Laboratories—carry on 
research in the physical and life sciences and in 
the reactor development field. They also build 
experimental reactors, particle accelerators, and 
other types of atomic energy equipment. Oak 
Ridge National Laboratory is a major producer 
and distributor of radioactive and stable 
isotopes. 

The Commission contracts with private com- 
panies and research laboratories for additional 
research in geology, medicine, biology, metallurgy, 
reactor development, waste disposal, reactor com- 
ponent manufacture, etc. It also supports ex- 
tensive basic scientific research in universities. 

Of course, much independent research in atomic 
energy is carried on without financial assistance 
from the Commission. Furthermore, the Com- 
mission encourages private participation in the 
atomic energy field by making available, to the 
fullest extent possible, scientific data on atomic 
energy, Government-owned facilities for run- 
ning experiments, and equipment for scientific 
projects. It also provides financial help to private 
organizations for the construction and operation 
of research and power reactors, atom smashing 
machines, and other atomic energy facilities, and 
makes available the necessary fuel. 

Private concerns in their own installations are 
engaged in every type of atomic energy activity 
except development and production of military 
weapons and certain nuclear fuel processing oper- 
ations. Many of these activities such as ore min- 
ing and milling, refining of metals, manufacture 
of heat transfer equipment and instruments, and 
construction of facilities differ little from non- 
atomic energy operations of the same sort. Other 
activities such as manufacture of the fuels needed 
to run reactors are unique to the atomic energy 
field. 

Private concerns also produce many materials 
for use in atomic energy equipment. These ma- 
terials, depending upon their function, must be 
able to stand heat, corrosion, or radiation, and 
must have special properties such as the ability to 
slow down neutrons, absorb them, or be im- 


pervious to them. A number of companies are 
also engaged in the development and design of 
reactors. Reactor manufacturers may make the 
reactor core, which contains the nuclear fuel and 
other elements, as well as the control rods or other 
integral pieces of the reactor, but much of the 
work is subcontracted to companies specializing 
in the manufacture of such items as steel vessels, 
heat transfer equipment, pumps and valves, in- 
struments and controls, and shielding materials. 
Another group of companies specializes in design- 
ing and engineering building facilities for nuclear 
reactors and their auxiliary equipment, atomic 
energy research laboratories, and nuclear fuel 
processing plants. 4 

Atomic energy activities are found throughout 
the United States. These activities are in prog- 
ress in every State through a university, a hos- 
pital, a manufacturer, a mine, or a Commission- 
owned installation. 


Jobs in the Atomic Energy Field 


A relatively high proportion of the more than 
150,000 workers in the atomic energy field in 
late 1956 were scientists, engineers, and tech- 
nicians, as well as skilled craftsmen. This high 
proportion of technical and professional workers 
is a result of the large amount of research and 
development and pilot work now being con- 
ducted in this field. However, in some of the 
activities, such as mining, the occupational dis- 
tribution is similar to that of comparable non- 
atomic work. The following is a brief descrip- 
tion of the types of workers employed in some of 
the important atomic energy activities. 


Uranium Mining 


The types of workers employed in uranium 
mining are similar to those in mining of other 
metal ores. Small mines may be worked by 2 or 
3 men; larger mines by several hundred. About 
9,000 workers were engaged in uranium mining 
operations in late 1956. They were largely con- 
centrated in the Colorado Plateau area of the Far 
West, in the States of Colorado, Utah, New Mex- 
ico, Arizona, and Wyoming. About 11 percent of 
the employees in uranium mining were in profes- 
sional and technical jobs. Mining engineers and 
geologists were the chief professional employees. 
Among operating employees, the largest groups 
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were miners in underground mines and truckers, 
bulldozer operators, and loaders in open pit 
mines. 


Uranium Ore Milling 


The milling of uranium ore is not unlike that 
associated with other types of metallic ores. Mills 
use metallurgical and chemical processes to ex- 
tract uranium from ore. Uranium ore milling 
employment was estimated at more than 2,000 in 
late 1956. Mills were generally located on the 
Colorado Plateau. 

Since mills were primarily engaged in produc- 
tion, the ratio of professional and technical em- 
ployees was relatively low (9 percent). Profes- 
sionals employed in ore milling include chemists 
and metallurgical, mechanical, and electrical en- 
gineers. Maintenance requires pipefitters, weld- 
ers, electricians, carpenters, and machinists. 


Uranium Refining 


In uranium refining plants, the milled uranium 
is chemically processed to remove impurities and 
then converted to a metal or other chemical com- 
pound. More than 3,000 workers were employed 
by uranium refining plants in late 1956. 

Managerial, supervisory, and professional work- 
ers accounted for about 18 percent of all employees 
in uranium refining. Chemical engineers and 
chemists were employed in substantial numbers. 
Processing operations accounted for the largest 
proportion of employment. Chemical operators 
made up the largest individual processing oceupa- 
tion. Machine tool operators who cut uranium 
metal to shape and skilled maintenance workers 
such as pipefitters, instrument repairmen, elec- 
tricians, and millwrights were employed in fairly 
large numbers, 


Enrichment of Uranium 


Uranium enriched in varying degrees with U- 
235 atoms is produced in huge plants that separate 
the fissionable U-235 atoms from the nonfission- 
able U-238 atoms by the process known as gaseous 
diffusion. More than 10,000 workers were em- 
ployed in late 1956 in these plants. 

Employment in uranium enriching plants was 
distributed among major occupational groups in 
the following proportions: 
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Percent 


Managerial, supervi .0 
Clerical and office_ 18.0 
Maintenance. = 30:2 
Processing__ - 2.5 
Other workers. - 12.4 


Maintenance in these chemical plants accounted 
for 30 percent of employment. Important main- 
tenance occupations were maintenance mechanics, 
instrument mechanics, electricians, pipefitters, 
millwrights, and rigger-ironworkers. Chemical 
operators in processing operations comprised the 
largest single occupation. 

Chemical engineers and chemists comprised the 
largest occupations among professional employ- 
ees, Substantial numbers of electrical and me- 
chanical engineers, physicists, and mathema- 
ticians were also employed. 


Reactor Manufacturing 


A few thousand workers were employed by re- 
actor manufacturers in late 1956. Reactor manu- 
facturers are engaged in research and development 
work on reactors and auxiliary equipment. They 
manufacture fuel elements, control rod mecha- 
nisms, pressure vessels, pumps and valves, and heat 
transfer equipment. Many of their production 
activities are very similar to those in machinery 
manufacturing. 

Engineers made up about 19 percent of reactor 
manufacture and development employment in late 
1956. They included nuclear as well as other 
types of engineers. They were engaged in design. 
and development of reactor cores and other in- 
tegral parts of the reactor. Physicists, mathema- 
ticians, draftsmen, and laboratory technicians 
were also employed in sizable numbers. There 
were many skilled craftsmen employed in both 
experimental and production work. Of total re- 
actor manufacturing employment, inspectors and 
testers accounted for 11 percent; other types of 
workers employed were machine-tool operators, 
machinists, and welders. 


Radiation Instrument Manufacturing 


Several thousand workers were employed in 
1956 in manufacturing radiation instruments, 
which detect and analyze radiation. Production 
of these instruments involves work similar to that 
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in instrument manufacturing in general. Pro- 
fessional and technical employees represent a large 
proportion of employment in most companies. 
Engineers are the largest scientific group. Phys- 
icists, chemists, and draftsmen are also employed. 
Among the craftsmen are modelmakers, machin- 
ists, and instrument makers. 


Construction of Facilities 


Thousands of workers are engaged in designing, 
engineering, and constructing nuclear reactor 
housing, atomic energy laboratories, reactor man- 
ufacturing plants, and reactor fuel processing 
plants. Several companies specialize in planning 
and designing these installations and provide con- 
sulting engineering help to companies doing the 
actual construction. In these companies, engi- 
neers made up 30 percent of total employment in 
1956, and designers and draftsmen each made up 
another 20 percent. Companies undertaking the 
actual construction employ all construction crafts 
including boilermakers, bricklayers, carpenters, 
cement finishers, steamfitters, plumbers, painters, 
electricians, ironworkers, sheet-metal workers, and 
operating engineers. 


Thousands of workers are engaged in constructing atomic energy 


installations. Here the container housing the core of a 
nuclear reactor in which fission takes place is being lowered 
into position. 


Reactor Operation and Maintenance 


Many nuclear reactors were operating in late 
1956 in Commission-owned facilities and nuclear- 
powered submarines. Occupations typically 
needed for the operation of reactors include re- 
actor operators. (licensed by the Commission) ; 
reactor engineers; health physicists; and tech- 
nicians. Among the employees needed to main- 
tain and repair reactors are instrument engineers, 
instrument technicians, electricians, plumbers, 
mechanics, and machinists. 


Research and Development Centers 


Research and development centers that are 
operated by private organizations for the Atomic 
Energy Commission employed about 30,000 
workers in late 1956. These workers devoted most 
of their time to atomic energy research which in- 
volves the use of laboratory facilities, machine 
shops, welding and sheet-metal shops, and reactor 
and atom smashing machines (particle accel- 
erators). 

Employment in a typical center was distributed 
among major occupational groups in the following 
proportion : 


Percent 

IMotaliemployimen teens senna eee 100. 0 
Managerial, supervisory, and professional_ 40, 2 
Olericakl fo Sele ees ae a ae. 10. 2 
Technicians and craftsmen 23.7 
Maintenance ------------ 8. 6 
Other workers------------ 17.3 


Engineers and scientists made up more than 27 
percent of total employment in a typical center. 
Engineers alone accounted for nearly 12 percent; 
physicists, nearly 5 percent; and chemists, 4 per- 
cent. In the technicians and craftsmen group, 
research technicians comprised 11 percent of total 
employment and machinists accounted for 4 per- 
cent, 


Government Employment 


The Atomic Energy Commission directs the 
Federal Government’s atomic energy program. 
About 6,600 persons were employed in its national 
and field offices in late 1956. Included among the 
Atomic Energy personnel are a relatively large 
proportion of engineers, geologists, chemists, and 
physicists. The Commission’s work program is 
generally contracted out to private organizations. 
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In addition to employees of the Atomic Energy 
Commission, there are Government employees en- 
gaged in atomic energy work in other Federal 
agencies and in labor and health departments in 
a few individual States. Their duties involve 
research and application of atomic energy and 
preparation and implementation of radiation 
health and safety measures. 

The United States Department of Defense em- 
ploys engineers, as well as nuclear physicists, nu- 
clear chemists, health physicists, geophysicists, 
and mathematicians in its atomic energy work. 
The United States Geological Survey employs 
mineralogists, geologists, chemists, physicists, and 
many other supporting employees. United States 
Department of Agriculture employees use radio- 
isotopes extensively in research work. Included 
among these employees are physicists, chemists, 
entomologists, plant physiologists, and soil scien- 
tists. 

The United States Department of Health, Edu- 
cation, and Welfare is concerned with radiation 
health hazards. With the cooperation of the 
Atomic Energy Commission, it aids States in es- 
tablishing measures to meet this problem. The 
Department had engineers, physicists, chemists, 
and doctors engaged in this work in 1956. The 
United States Department of Labor is also in- 
terested in industrial safety problems in the atomic 
energy field. 


Unique Atomic Energy Occupations 


The preceding discussion dealt in broad terms 
with ocupational employment in various atomic 
energy activities. Most of these occupations are 
found in other industrial activities. However, 
there are a few occupations which are relatively 
unique to the atomic energy field and for this rea- 
son are discussed more fully below. In addition, 
the nuclear engineer and nuclear physicist occu- 
pations are discussed elsewhere in this Handbook. 
(See index for page numbers.) 


Health Physicist. This occupation is concerned 
with the problem of radiation safety for workers 
in atomic energy installations and for people in 
the surrounding community. Health physicists 
protect individuals and property from the hazards 
of radiation by detecting the radiation and con- 
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A health physicist (left) using a survey meter containing a 
Geiger counter to make sure that personnel are not eosed 
to dangerous amounts of radiation. 


trolling exposures. They are professional \ ork- 
ers with considerable responsibility and v= \ally 
are assisted by junior health physicists, radi: ion 
analysts, health physics techniques, and moi 'tors. 

The excellent radiation safety record iv the 
10 years of Commission operation of the Nai ion’s 
atomic energy program is a testament to ihe ef- 
fectiveness of radiological protection techniques 
that the health physicists have developed. 

Health physicists are responsible for planning 
and organizing various phases of an atomic 


energy facility’s health program. They set up 
standards of inspection and establish procedures 
for eliminating radiological hazards. In some 
cases, they are employed on experimental and 
developmental projects involving radiological tox- 
icity or the development of better detection de- 
vices, safety equipment, and procedures. They 
may also plan and supervise training programs in 
respect to radiation hazards. Other functions are 
to direct surveys on radiological hazards or radio- 
chemical toxicology and to prepare reports. 
Health physicists supervise the inspection of 
work areas and equipment where radiation hazards 
exist and investigate specific problems involving 
hazardous materials. In addition, they assist in 
the development of better methods and equipment 
for detection and control. Another duty involves 
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the preparation of routine and special reports on 
radioactive materials. 

Health physicists recommend procedures for 
protecting employees and prepare instructions for 
use by operational employees. Shipments of 
equipment and materials are inspected by health 
physicists to insure compliance with Government 
standards and regulations. They also cooperate 
with plant doctors on the need for, and sched- 
uling of, medical examinations. Finally, they 
may recommend procedures to be followed in us- 
ing radiotoxicants in research and developmental 
processes. 

Health physicists are employed at nuclear re- 
actor sites and wherever sizable amounts of radio- 
active materials are on hand. Frequently, their 
jobs are located away from populated areas. 


‘lealth Physics Technicians. These technicians 
normally work under the supervision of a health 
»hysicist. They process, read, and record data 
from radiation monitoring film and perform other 
special microscopy studies. Some of their other 
duties include checking and servicing radiation 
instruments and checking clothing with special 
radiation-counting equipment. In some cases, they 
may be engaged in experimental work. ` 


Inspectors or Monitors. Health physics inspectors 
or monitors use special instruments in checking 
work areas, tools, and equipment for radiation 
and radioactive contamination. They determine 
whether an area is safe to work in or whether 
equipment is safe to use. Inspectors set safe 
working time limits for employees in hazard- 
ous areas in relation to radiation tolerances. 
They also check incoming and outgoing shipments 
of radioisotopes for radiation levels and contam- 
ination, Soil and water samples are taken in 
waste disposal areas and checked. Finally, in- 
spectors make reports and give oral advice con- 
cerning radiation hazards. They work under the 
supervision of health physicists. 


Decontamination Technicians. The primary 
function of decontamination technicians, some- 
times called reclamation men, is to decontami- 
nate people, equipment, plant areas, and materials 
exposed to radiation. They use radiation-detec- 
tion instruments to locate the contamination and 
later to check the effectiveness of their decontam- 
ination measures. 
427675°—57 28 


Other Health Physics Occupations. In addition 
to the four principal health physics occupations 
described above, there are other job specialties. 
There are, for example, workers who transport 
and dispose of radioactive materials. Also, a 
group of operators who use equipment for treat- 
ing waste water, sewage, and other materials to 
reduce the amount of radiation. They are as- 
sisted by helpers and laborers. A sizable group 
of workers is employed in decontaminating gloves 
and clothing before they are laundered. Radia- 
tion safety representatives promote radiation 
safety programs and supervise safety coverage in 
an assigned area. A few workers specialize in 
the maintenance and calibration of detection 
instruments. 


Training and Other Qualifications 


The training and educational requirements for 
workers in atomic energy activities are generally 
similar to those required for comparable jobs in 
other fields and are discussed elewhere in this 
Handbook under the specific occupations. (See 
index for page numbers.) Security clearance is 
required for employees handling classified data 
or working on classified projects and for all 
Atomic Energy Commission employees. 

There are stricter performance requirements for 
some of the craft jobs in installing and main- 
taining equipment and machines involved in 
atomic radiation than in comparable jobs in other 
fields. Plumbers, pipefitters, machinists, boiler- 
makers, electricians, and welders may be required 
to work to somewhat more exacting tolerances 
than those allowed in ordinary industrial work. 
This kind of precision is needed, for example, 
to insure safety and health protection in con- 
structing and maintaining atomic reactors and 
related equipment. 

The Atomic Energy Commission supports an 
extensive educational program to assist in prepar- 
ing trained scientists, engineers, technicians, and 
other workers for the growing atomic energy field. 
The Commission runs two reactor training 
schools, trains people at its contractor operated 
facilities, and offers special fellowships. The 
Commission also offers schools financial assistance 
for the purchase of equipment and education aids 
to be used in atomic energy education and fur- 
nishes nuclear fuels and other special materials 
for such purposes. 
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The Commission’s Oak Ridge School of Reac- 
tor Technology for training personnel in nuclear 
energy technology offers a 1-year program and en- 
rolls students sponsored by American companies 
and Government agencies. The International 
School of Nuclear Science and Engineering ac- 
cepts foreign nationals and students sponsored 
by. American firms and offers a 34-week pro- 
gram in nuclear energy technology. The Oak 
Ridge Institute of Nuclear Studies, which is run 
by an association of 34 colleges under Commis- 
sion contract, provides training in the safe and 
efficient use of radioisotopes. Between 1946 and 
the end of 1956, more than 2,000 persons had 
taken its 28-day training course. 

Several of the Commission laboratories offer 
additional educational and training opportunities. 
Temporary employment at laboratories is avail- 
able to faculty members and undergraduate stu- 
dents. Engineering undergraduates may work at 
laboratories on a rotation basis with classroom 
work. Graduate students may do their thesis 
work at laboratories. The laboratories also give 
on-the-job training to personnel from industry, 
Government agencies, and the Armed Forces. 

The Commission also offers fellowships in 
radiological (or health) physics, industrial hy- 
giene, industrial medicine, and nuclear energy 
technology. Participants under these fellowships 
receive training in universities and in Commis- 
sion laboratories. 

The following is a discussion of training, edu- 
cation, and other qualifications for jobs which 
are unique in the field of atomic energy. A 
bachelor’s degree in physics, chemistry, biology, 
or engineering and about 1 year of graduate work 
in health physics are preferred by organizations 
with job openings for health physicists. In some 
cases, related technical training and experience 
can be substituted for part of the academic 
requirement. 

The Atomic Energy Commission in the 1956-57 
scholastic year offered fellowships for graduate 
work in this field at 4 universities. The fellow- 
ships combine academic study at a university and 
practical training at installations of the Commis- 
sion. The program is conducted at Vanderbilt 
University and Oak Ridge National Laboratory; 
the University of Rochester and Brookhaven Na- 
tional Laboratory; and the universities of Wash- 
ington and Kansas and the Hanford Works. By 
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1956, these universities had trained between 260 
and 280 individuals. These schools graduate 
from 80 to 90 health physicists each year. In the 
training program, health physicists attend uni- 
versity lectures during the academic year, and 
during the summer months at the AEC installa- 
tions, they perform actual work involving prob- 
lems of monitoring (measurement of radiation 
level), instrument adjustment, shielding, and 
waste disposal associated with reactors, high volt- 
age machines, X-ray facilities, metal-preparation 
and metal-recovery laboratories and plants. 

Some of the other unique health physics occu- 
pations do not require college training. For 
example, a high school education and some expe- 
rience in health physics work or equivalent special 
training or education is required for the job of the 
health physics technician. Familiarity with elec- 
tronic instruments and laboratory techniques are 
essential requirements. Special training in health 
physics and a high school education are requisites 
for inspectors or monitors. These workers must 
be familiar with some of the characteristics of 
radiation, maximum permissible exposure values, 
and methods of calculating exposure times. They 
must also know how to use radiation detection 
instruments. High school graduates, after receiv- 
ing some formal technical instruction and on-the- 
job training, can become decontamination techni- 
cians. They are regarded as fully qualified after 
15 months’ experience on the job. 


Employment Outlook 


Atomic energy is a relatively new field which 
promises long-range growth in employment. 
There will be an increased need for trained profes- 
sional and skilled personnel in a growing number 
of activities with the more widespread applica- 
tion of nuclear energy. At the present time, most 
of the employment is in research and development. 

Additional nuclear fuel processing activities 
will probably result in increasing employment in 
uranium milling, refining, and processing opera- 
tions. Growth in reactor manufacturing employ- 
ment is also expected particularly in plants which 
fabricate fuel elements and offer reprocessing 
services for fuel and waste disposal. 

By 1956, a number of private electric utility 
companies had already contracted for reactors for 
nuclear powerplants. In the 1960’s, there should 
be a number of such plants in operation offering 
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employment opportunities for reactor operating 
and maintenance personnel. Other sources of em- 
ployment will be universities and industrial lab- 
oratories having reactors. 

Employment expansion can also be expected in 
laboratories processing radioisotopes. Employ- 
ment may substantially increase in plants making 
control equipment and radiation recording and 
detection instruments because of the general ex- 
pansion in the atomic energy field. 

Trained technical workers and skilled crafts- 
men will be required in considerable numbers in 
the late 1950’s and the 1960's in nuclear energy 
activities. Particular need will exist for chemists, 
nuclear physicists, mathematicians, biologists, 
biochemists, nuclear and other types of engineers, 
and people in the health physics occupations. 
There will be an increased need for skilled work- 
ers such as welders, sheet-metal workers, machin- 
ists, pipefitters, and tool and die makers. 


Earnings and Working Conditions 


Information on earnings in individual occu- 
pations in atomic energy activities is not available. 
However, indications are that the earnings in 
some nuclear energy activities were higher than 
in comparable nonnuclear energy plants. In 
December 1956, production workers employed by 
private contractors at the Atomic Energy Com- 
mission’s installations were averaging $2.51 an 
hour. This compares, for example, with the aver- 
age of $2.05 for all production workers in manu- 
facturing industries in the same month. (Harn- 
ings data for many of the occupations found in 
the atomic energy field are included in the state- 
ments on those occupations elsewhere in this Hand- 
book. See index for page numbers.) 

Most workers in the atomic energy field receive 
2 or 8 weeks’ vacation with pay, depending on 


their length of service. In addition, most firms 
have group life, health, and accident insurance 
and retirement plans. 

Working conditions in the atomic energy field 
vary with the type of job and the place of em- 
ployment. In uranium mining, milling, instru- 
ment and auxiliary equipment manufacturing, 
and facilities construction, working conditions 
are similar to those for nonatomic energy activi- 
ties of the same type. But in the other occupa- 
tions which constitute the major proportion of the 
atomic energy field, working conditions are gen- 
erally unusually good. Buildings and plants are 
relatively new and are well lighted and ventilated. 
The surroundings are also pleasant, because the 
buildings are often spread out over wide land 
areas. Equipment, tools, and machines are modern 
and, sometimes, the most advanced of their type. 

Health and safety are a primary concern. Asa 
result, extensive safeguards have been established 
to protect workers. However, only a small pro- 
portion of employees in the atomic energy field 
work in areas where direct radiation dangers 
exist. 

Most plant workers belong to unions. Among 
the unions which have organized members in the 
atomic energy field are: the International Asso- 
ciation of Machinists; Oil, Chemical and Atomic 
Workers International Union; local councils of 
the Metal Trades Department, AFL-CIO; and 
the International Union, United Plant Guard 
Workers of America (Ind.). 


Where To Go for More Information 


Information on all aspects of employment in 
the atomic energy field may be obtained by writing 
to the Division of Organization and Personnel, 
Atomic Energy Commission, 1901 Constitution 
Ave. NW., Washington 25, D. C. 


OCCUPATIONS IN THE AUTOMOBILE INDUSTRY 


The Automobile Industry and Its Workers 


In the brief 60-odd years of its existence, the 
automobile industry has grown from an experi- 
ment concerned with the development of a horseless 
carriage to one of the most important of Ameri- 
ca’s manufacturing industries. This industry, 
which in the 1890’s occupied the attention of a 
few inventive mechanics working in small sheds 
and shops, is now among the Nation’s largest 
employers. 

By the end of 1956, more than 65 million cars, 
trucks, and buses were traveling the Nation’s 
streets and highways. Nearly 7 million of these 
motor vehicles were built during 1956. The in- 
dustry has produced an average of 7.2 million 
vehicles each year since 1950. 

The automobile industry is a source of employ- 
ment for workers with widely different levels of 
education and skill. Requirements for jobs vary 
from college degrees for engineers and other 
technical personnel to a few days of on-the-job 
training for some of the less skilled assemblers. 
The largest number of employees work in factory 
occupations. These jobs range from the skilled 
tool and die makers, millwrights, and electricians, 
to the less skilled machine tool operators, as- 
semblers, and material handlers. A great number 
of automotive employees also work in office and 
administrative jobs as clerks, business machine 
operators, stenographers, accountants, purchasing 
agents, market analysts, and industrial relations 
personnel. 


Nature and Location of the Industry 


This industry has not only helped to develop 
existing industries but has also created new ones. 
It is the most important consumer of such basic 
commodities as steel, rubber, and plate glass. 
Moreover, new businesses, including automotive 
repair shops, service stations, and truck and bus 
transportation, have developed as a result of the 
automobile. 

The tremendous growth of this industry is due 
primarily to the mass production of standardized 
parts. Thousands of identical parts are produced 
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by workers whose jobs are divided into a limited 
number of operations on high speed automatic 
machinery. These mass-produced parts are then 
put together by assemblers to form the completed 


vehicle. Because of the minute division of labor, 
cars can be driven off assembly lines «i the 
astounding rate of 1 every 60 seconds. 

The automobile industry consisted in 1956 of 
some 1,600 plants which manufactured parts and 
assembled these parts into motor vehicles of all 
types. These plants ranged in size from luge 
assembly plants employing many thousands of 
workers to parts plants employing a small umber 


of workers. About 60 percent of the autoiobile 


workers were employed in establishmeni» with 
2,500 or more employees. 

Hundreds of companies supply the piis or 
subassemblies for new automobiles and 1!» pro- 
duce the replacement parts necessary to koop the 
millions of vehicles already on the road in opera- 
tion. These firms often specialize in pro!icing 
such parts as brakes and clutches for automobiles 


and trucks. About 40 percent of the automobile 
workers are employed in these parts-manufactur- 
ing plants. Only a few companies produce the 
completed vehicles—passenger cars, trucks, buses, 
and special-purpose vehicles such as ambulances, 
fire engines, and taxicabs. 

Jobs in the automobile industry are found in al- 
most every State in the country. However, auto- 
mobile manufacturing is concentrated in the Great 
Lakes region where almost four-fifths of the 
workers are employed. Michigan alone accounted 
for more than half of the industry’s employment 
in 1956. Together the 2 neighboring States of 
Ohio and Indiana had another 17 percent. Ten 
other States each employed 10,000 or more 
workers. They were New York, California, Wis- 
consin, Pennsylvania, Illinois, Missouri, New Jer- 
sey, Georgia, Massachusetts, and Texas. (See 
chart 45.) 

The Detroit metropolitan area is the center of 
the industry. About 1 out of every 3 of the 
Nation’s automobile workers is employed within 
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CHART 45 


AUTOMOBILE MANUFACTURING IS CONCENTRATED IN THE GREAT LAKES REGION 
ibution of Automobile Manufacturing Employment, 1956 
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its industrial area, which includes the nearby com- How Automobiles Are Made 
munities of Dearborn and Pontiac. Several other À pak 
Michigan cities, especially Flint, Lansing, and The modern automobile represents an engineer- 


Saginaw, employ large numbers of automobile ing triumph matched by few other merania, 
workers. The Great Lakes region has many other products. The mass production of standar ized 
important centers: Cleveland, Toledo, and Cin- parts and assembly-line manufacturing methods 
cinnati, Ohio; South Bend, Indianapolis, and Fort enable the automobile industry to produce millions 
Wayne, Ind.; Chicago, Ill.; and Milwaukee and of these complicated products each year. nf 
Kenosha, Wis. Motor vehicles are produced in three major 
Much of the automobile manufacturing on the stages. The first step is the preliminary planning 
East Coast is centered in the New York—North- and engineering, the second is the production of 
eastern New Jersey industrial area in such locali- motor vehicle parts and subassemblies, and the 
ties as Newark, Linden, and New Brunswick, third is the final assembly of parts into completed 
N. J.; and New York and Tarrytown, N. Y. The vehicles. 
Los Angeles industrial area is not only the lead- 


ing automobile manufacturing center in the Pa- Planning For New M odel Production. In order 
cific Coast region, but it is second only to Detroit to carry out the first stage of designing and plan- 
in the number of motor vehicles assembled. Oak- ning, the major automobile producers maintain 


land is another automobile manufacturing center research laboratories and technical staffs to im- 
in California. prove their models. Engineers, body stylists, and 
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fabric designers contribute their skills to develop 
new automobile designs about 1 to 5 years in ad- 
vance of production. Clay, wood, and plastic 
models of the new automobile model are made 
from ideas worked out on the drafting board. The 
models determine the styling and design of the 
final car. For the mass production of the car, 
master dies are made from the finally accepted 
model. Throughout this initial stage of produc- 
ing an automobile, parts companies work closely 
with the automobile manufacturers on questions of 
designing, engineering, and tooling. Problems 
of production methods, costs, and scheduling are 
also worked out long before the actual manufac- 
turing process begins. 


Making Automobile Parts. The manufacture of 
motor vehicle parts and subassemblies is the second 
stage of automobile production. After the design 
of the new model automobile is developed, auto- 
mobile parts plants begin production of the vari- 
ous components of the car. Because parts are 
made by many different firms, rigid quality control 
is maintained to insure that the parts fit properly 
on the final assembly line. 

Motor vehicle parts are made of many different 
materials. Most of the parts are made from 
steel, copper, or aluminum. Some of the parts, 
however, contain plastic, rubber, fabric, or glass. 
Metal parts for motor vehicles can be shaped in 
several ways depending upon the purpose for 
which the part is to be used, the size of the part, 
and the type of metal used. The principal 
methods of shaping metal are casting, forging, 
machining, and stamping. 

Castings are made in foundries where molten 
metal is poured into molds and allowed to cool 
and harden into the desired shape. Bulky parts, 
such as engine blocks, generally are made by the 
casting process. In the forge shops, metal is 
heated and then pounded into the desired form by 
mechanical steam hammers and forging presses. 
The forging process shapes metal objects which 
are required to withstand great stress, such as 
automobile crankshafts and connecting rods. 
Generally, parts that are produced by casting or 
forging must undergo further processing, usually 
machining, before being ready for assembly. 

Machining is the metalworking process best 
adapted for the production of parts to precise 
sizes. It is a process of cutting or chipping metal 
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from rough castings, forgings, and bars by the 
use of power-driven machine tools. Among the 
more common types of machine tools are lathes, 
boring machines, drill presses, grinding machines, 
milling machines, and gear cutters. The machine 
tools are used to turn, drill, grind, cut, and smooth 
metal parts to exact sizes. Hundreds of machin- 
ing operations are required to complete some of 
the more intricate parts such as engine blocks, pis- 
tons, ring gears, connecting rods, camshafts, and 
crankshafts. 

The automobile industry has taken the lead in 
trying to develop continuous automatic produc- 
tion for many of its machining operations. This 
approach to production has been called “automa- 
tion,” i. e., the use of instruments to direct and con- 
trol manufacturing processes. In applying auto- 
mation to machining processes, automobile manu- 
facturers have linked automatic machine tools to 
perform a variety of machining operations. Less 
labor is required because the parts or pieces being 
machined are not handled manually. 

For example, one large motor vehicle producer 
has built an automated engine plant in which a 
rough engine block goes through 530 different cut- 
ting, drilling, and grinding operations with the 
use of little or no manual labor. The engine block 
is moved into and out of load stations mechani- 
cally, machined automatically by a battery of ma- 
chine tools, and transferred by conveyors to the 
next machining operation. Much of the inspec- 
tion is done automatically. The machine tools, the 
conveyors, and the inspection equipment are often 
controlled by electronic, hydraulic, or air control 
mechanisms. Workers attend the automated lines 
of machine tools by watching the panel-control- 
boards for interruptions of the machines’ normal 
functioning. 

Another important manufacturing operation is 
the stamping process. The large sections of the 
body of the car are formed from sheet steel shaped 
by huge electronically controlled presses. Smaller 
parts of the vehicle are also stamped or pressed 
out of sheet steel or aluminum. 

The production of parts does not entirely con- 
sist of metalworking operations. For example, to 
make body parts rustproof and attractive, they 
are spray-painted and then baked in ovens lined 
with infrared lights. Also upholstery for the 
car interior is cut, sewn, and installed, 
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Throughout the production of parts numerous 
inspections are made to insure that the quality of 
the assembled vehicles will meet established stand- 
ards. Such inspection begins with a spot check 
of incoming raw materials from which parts are 
to be made. All machined parts are carefully 
inspected so that they will not vary from the 
specified size limits. 


Assembling the Final Product. The last stage of 
motor vehicle manufacturing takes place on the 
final assembly line. Final assembly is the process 
of putting together in sequence the individual 
parts and the subassemblies, with the completed 
vehicle rolling off the end of the line. Overhead 
wires feed electric power to nut tighteners, weld- 
ing equipment, and other tools used by workers on 
the assembly line. A conveyor moves at floor level 
carrying the motor vehicle forward while men at 
work stations attach the necessary parts and sub- 
assemblies in proper sequence. 

Generally, the assembly of a car starts with the 
frame which forms the foundation of the motor 
vehicle. All other parts and subassemblies are 
attached to it. Large and heavy subassemblies, 
such as the engine and the body, are lowered by 
hoists into position on the chassis as it comes down 
the line. The finishing accessories such as bump- 
ers, hubeaps, and floor mats are added near the 
end of the line. Finally, the headlights are ad- 
justed, the wheels are alined, and gasoline is 
pumped into the fuel tank, and thus another new 
motor vehicle is driven off the line under its own 
power. The finished car is thoroughly inspected 
before it leaves the factory. 

As the many chassis move down the assembly 
line, “banks” of material located in aisles along 
the line are continually fed to the assemblers in 
accordance with a careful system of scheduling ar- 
ranged by the production control department. Be- 
hind the movement of the parts and subassemblies 
to the assembly line is the work of the materials 
control men who, months before, coordinated the 
movement of material from outside suppliers with 
a planned production schedule. 

The sequence of the models to be built may be 
transmitted to the various stations along the line 
by either teletype or telautograph. The infor- 
mation on color and on the special equipment de- 
sired in each car is obtained from car orders 
placed by automobile dealers. By this schedul- 


ing program, cars of different colors and types fol- 
low each other down the assembly line—a light 
blue sedan may be followed by a beige station 
wagon. 


Automobile Industry Occupations 


An average of about 800,000 employees in hun- 
dreds of occupations were working in the auto- 
mobile industry in 1956. Approximately 5 per- 
cent of the workers were employed in engineering, 
drafting, chemical, metallurgical, and other tech- 
nical jobs; nearly 15 percent were in administra- 
tive, supervisory, and clerical positions. The rest 
of the automobile workers were employed in as- 
sembling, metalworking, inspecting, material 
handling, maintenance, and other plant occupa- 
tions. The duties and training requirements of 
some of the important occupations are briefly de- 
scribed below. 


Professional and Technical Occupations 


The modern automobile is a product of the re- 
search, design, and developmental work of thou- 
sands of engineers, chemists, metallurgists, phys- 
icists, mathematicians, and other technical person- 
nel employed by the automobile companies. En- 
gineers make up the largest group of technical 
workers in the automobile industry. Automobile 
companies hire engineers with many different 
fields of specialization. For example, the auto- 
motive engineer designs, develops, or does research 
work on the automobile or chassis. The electrical 
engineer initiates changes to improve machine 
controls used in the manufacturing process. The 
mechanical engineer and the industrial engineer 
work on the problems of design of new machinery 
or on the layout of plant equipment. The indus- 
try also employs civil, chemical, safety, and sales 
engineers. 

Although most of these professional workers are 
employed in research and development depart- 
ments, some also supervise the more technical pro- 
duction jobs. For example, a metallurgist may 
be employed to supervise the melting operations 
in the precision casting and forging departments. 

The industry employs many semiprofessional 
workers or technicians, such as draftsmen, engi- 
neering aids, laboratory assistants, and other tech- 
nical aids to assist engineering and scientific work- 
ers. (A detailed discussion of the duties, training, 
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and general employment outlook for engineers, 
scientists, and technicians appears elsewhere in 
this Handbook. See index for page numbers.) 


Administrative and Clerical Occupations 


Many types of workers are employed in the 
industry to perform the many administrative 
functions needed to operate the automobile com- 
panies. Included in this group are executives, 
who determine how many vehicles to produce, 
what styles to make, what prices to charge, which 
parts the company should produce and which 
parts it should buy, and where best to locate 
plants. In the second level of administrative 
jobs are those such as personnel manager and 
purchasing agent, who direct individual depart- 
ments or special phases of operations. Among 
those who assist the administrators are account- 
ants, lawyers, market analysts, economists, statis- 
ticians, and industrial relations experts. 

A large staff of clerical workers is also employed 
by the industry. Included are secretaries, stenog- 
raphers, bookkeepers, clerks and typists, and busi- 
ness-machine operators. A large proportion of 
these office workers are women. (A detailed dis- 
cussion of the duties, training, and general em- 
ployment outlook for administrative and clerical 
workers appears elsewhere in this Handbook. See 
index for page numbers.) 


Plant Occupations 


The largest group of workers in the automobile 
industry (about 80 percent) is employed in fac- 
tory jobs. Most of these workers make automobile 
parts, assemble them into the complete vehicles, 
and put the finishing touches on the cars and 
trucks. Other plant workers service and main- 
tain the vast amount of machinery and equipment 
needed for automobile manufacturing. 

After the engineers and draftsmen have planned 
and designed the new model car, the production 
process gets under way. First, the parts must be 
made. Parts are principally metal and are shaped 
by a variety of metalforming processes requiring 
workers in a number of metalworking occupations. 
For example, bodies must be stamped out by huge 
presses, cylinder blocks must be cast in foundries, 
crankshafts must be forged in forge shops, and 
pistons must be ground by machine tools. 


Dlishly, automatic machines are used in automobile ensine pro- 
uction. Here one man operates a transfer machine which 
bores cylinders into engine blocks. 


Machining Occupations. The modern auto: obile 
is a complex machine consisting of thous) \\s of 
metal parts made to exact specifications. Many 
of these parts are manufactured to precise (i men- 
sions by machining workers. One of the largest 
metalworking occupations in the automobi!e in- 
dustry is that of machine-tool operator. ‘These 
workers operate power-driven machines (machine 
tools) which hold both the piece of meta! to be 
cut and a cutting instrument, or “tool,” and bring 


them together so that the metal can be cut, sha ved, 
drilled, or ground. These workers are designated 
according to the type of machine tool they operate. 
Some of their job titles are engine-lathe operator 
(D. O. T. 4-78.011 and 6-78.011) , drill-press opera- 
tor (D. O. T. 678.081 through .084), and milling- 
machine operator (D. O. T. 478.031 and 6- 
78.031). 

The most highly skilled machining workers 
are the tool and die makers (D. O. T. 4-76.010, .040, 
and .210). The automobile industry employed 
more than 20,000 of these skilled workers in mid- 
1956. Toolmakers make the jigs, fixtures, and 
other accessories that hold the work which is being 
machined. Diemakers construct the dies that are 
used in stamping, pressing, forging, and other 
metalforming operations. Tool and die makers 
read blueprints, set up and operate machine tools, 
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ise precision measuring instruments, and make 
shop computations in their work. They must work 
to closer tolerance (more exact dimensions) and do 
more precision handwork than the other machin- 
ing workers. (A detailed discussion of the duties, 
training, and general employment outlook for 
tool and die makers and other machining workers 
appears elsewhere in this Handbook. See index 
for page numbers.) 


Foundry Occupations. Some parts of the auto- 
mobile are made in foundry departments which 
make castings for such units as engine blocks. 
Castings are produced by pouring metal into 
molds where it cools and hardens in the shape of 
the molds. Patternmakers (D. O. T. 5-17.010 
and .020) make a wood or metal pattern in the 
shape of the final casting desired. Machine mold- 
crs (D. O. T. 481.050, 6-81.010, and .020) make 
the sand mold into which the metal is poured. 
Coremakers (D. O. T. 6-82.010, .020, and .030) 
shape the bodies of sand, or “cores,” which are 
placed inside molds in order to form hollow spaces 
needed in castings. 

Many other workers are in less skilled occupa- 
tions in the foundries. Melters (D. O. T. 4-91.447 
and 6-82.310) operate furnaces used to melt metal 
for castings. The actual pouring is done by 
pourers (D. O. T. 6-91.612). After the casting 
cools, the shakeout men (D. O. T. 8-82.10) remove 
it from the mold. Other workers clean the cast- 
ings and remove the excess metal. These jobs are 
usually learned in a few weeks of on-the-job 
training. 


Forging Occupations. Some automobile parts, 
such as crankshafts and connecting rods which are 
required to withstand great stress, are shaped by 
forging hammers and presses in the forge shop. 
Hammermen (D. O. T. 486.110 and 6-86,110) 
operate drop hammers which pound metal into 
various shapes between closed dies. The hammer- 
men are assisted by heaters (D. O. T. 4-88.081) 
who heat the metal stock in a furnace to prepare it 
for forging and then pass the stock to the ham- 
mermen. Other forge shop workers are engaged 
in cleaning, finishing, heat treating, or inspecting 
forgings. 


Other Metalworking Occupations. The automo- 
bile industry employs large numbers of workers 
jn other metalworking occupations. Included 
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among these are punch-press operators (D. O. T. 
6-88.600 through .649) who run power-driven 
presses which vary in size from small presses used 
for forming brackets, clips, or other small parts, 
to the massive presses which form, trim, and press 
holes in the doors and body panels. 

Automobile plants also employ a considerable 
number of welders who operate welding equip- 
ment which is used to join metal parts. Welding 
can be performed manually or by machine. Some 
manual electric-are welders (D. O. T. 4-85.020) 
and gas welders (D. O. T. 4-85.030) work in pro- 
duction jobs in parts and body manufacturing 
plants and others work in maintenance jobs re- 
pairing and rebuilding machinery and equipment. 
Machine (resistance) welders (D. O. T. 6-85.010, 
.020, .030, .060, and .100) are primarily employed 
on the assembly lines welding the separate parts 
of the bodies and subassemblies. (Detailed dis- 
cussions of the duties, training, and general em- 
ployment outlook for foundry, forging, and other 
metalworking occupations appear elsewhere in 
this Handbook. See index for page numbers.) 


Assembling Occupations (D. O. T. 5-02.300 
through .399, 5-25.570, 7-02.300 through .399, 9- 
02.01, and .81). The workers who do the assem- 
bling make up the largest occupational group in 


Welder using metal arc welding to repair a wheel conveyor in an 
automobile plant. 


Assemblers combine the parts of automobile power steering 
units on a subassembly line. 


the automobile industry. In mid-1956, they rep- 
resented approximately 15 percent of all the auto- 
mobile workers. Assemblers may work on small 
units or subassemblies or they may assemble large 
units. Those employed on subassemblies may 
work in parts plants or on the subassembly lines 
of the larger automobile manufacturers. Line 
assemblers work on the final assembly line where 
they may bolt parts and subassemblies to make 
the completed car. 

Most assembly jobs are repetitive and require 
little skill. Division of labor is carried to its ex- 
treme degree on the assembly line. For example, 
one worker may start nuts on bolts and the next 
worker may tighten the nuts with a power-driven 
tool called nut-runner. Each worker is assigned 
the amount of work he can do within the time it 
takes the automobile to pass his work station. 


Inspection Occupations (D. O. T. 5-02.700 through 
.799, 7-02.700, 5-81.630, and 6-78.671). Automo- 
biles can be produced on a mass basis because parts 
and assemblies for the same make of automobile are 
interchangeable. They are made to exact measure- 
ments and are subject to close quality control and 
inspection. In mid-1956, about 26,000 inspectors 
and testers were employed in the automobile 
industry. 
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Inspectors check raw materials when received, 
examine parts during the manufacturing stages, 
and make quality and conformity checks during 
the subassembly and assembly operations. Mi- 
crometers, specially designed gages, and other 
measuring and testing instruments are used by 
inspectors and testers in carrying out their duties. 


Finishing Occupations. Many finishing opera- 
tions must be performed before a car is completed. 
For example, the metal surfaces must: be readied 
for finishing, the exteriors painted, the interiors 
covered, the seats upholstered, and finally, the 
finished product must undergo a thorough inspec- 
tion. Among those employed in the finishing de- 
partments are metal finishers, platers, sprayers, 
polishers, sanders, trim cutters, sewing machine 
operators, and trimmers. Metal 
(D. O. T. 677.040, .530 and 8-77.10) file and 
polish rough surface areas of metal parts in prep- 
aration for painting. Platers (D. O. T. 4-74.010) 
put a thin coat of metal on automobile Inumpers 
and “hardware” for ornamentation and protec- 
tion against corrosion. Sprayers (D. O. T 
7-16.210, .500 through .629) operate spray guns 
to apply paint or other finishes to the metal parts. 
Polishers (D. O. T. 6-77.020, .025, .060, .080, 330, 
and 9-02.01) rub the finished surfaces by hand 
or polish them with a portable motor-driven butl- 
ing wheel. 


finishers 


Inspector using precision instruments in final operational check 
of power steering units prior to shipment. 


AUTOMOBILE INDUSTRY OCCUPATIONS 427 


Several thousand women are employed as sewing machine op- 
erators to sew together fabric sections to be used in the interior 
of automobiles. 


Cutters, sewing machine operators, and trim- 
mers combine their skills to provide comfortable 
and attractive interiors. With hand shears or an 
electric knife, the cutter (D. O. T. 4-62.020 and 
6-27.054) cuts fabric or leather to the specific 
shape according to a pattern. The sewing- 
machine operator (D. O. T. 6-27.503), using a 
power-driven machine, sews together the up- 
holstery sections after they have been cut to size. 
Trimmers (D. O. T. 4-35.720) arrange and fasten 
springs and padding or foam rubber for the seats 
and backs, and tack the covering material in 
place. 


Material Movement Occupations. The produc- 
tion of motor vehicles by the assembly-line proc- 
ess requires an elaborate system of material move- 
ment to supply the assembly lines and to remove 
finished products. A considerable number of 
workers are employed in moving materials in 
automobile and automobile parts plants. Some 
workers drive forklift trucks to deliver parts or 
subassemblies to the assembly line or to move ma- 
terials between plants. Material handlers 
(D. O. T. 7-88.410 and 9-88.01) load and unload 
material from trucks or into and out of containers. 
Crane operators (D. O. T. 573.010, .020, .040 


through .070) use machines to move raw steel 
stock, heavy dies, and other materials that are too 
heavy for material handlers to lift by hand. 

Many workers are needed to keep the produc- 
tion workers supplied with tools, parts, and ma- 
terials, and to keep records of materials. Fac- 
tory clerks, such as checkers (D. O. T. 1-01.42 and 
1-03.02), stock chasers (D. O. T. 1-18.65, .66 and 
9-88.40), and stock clerks (D. O. T. 1-38.01 and 
.05), coordinate the delivery of parts to the proper 
location on the assembly line. They check, re- 
ceive, and distribute materials and keep records 
of incoming and outgoing shipments. 


Maintenance Occupations. A large staff is re- 
quired to keep machines and equipment in good 
operating condition and to make changes in the 
layout of automobile plants. Because break- 
downs in the assembly lines and in the highly 
mechanized machining line are particularly costly, 
the automobile industry employs many skilled 
maintenance employees to service this complicated 
production system. The maintenance and repair 
of complex electrical, electronic, and hydraulic 
equipment require well trained electricians, elec- 
tronie technicians, and machinery repairmen. 
Automobile plants also employ many millwrights 
to move, install, and maintain heavy machinery 
and mechanical equipment. Plumbers and pipe- 


a 


Maintenance electrician checking control board wiring of a 
machine which controls a manufacturing process. 
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fitters lay out, install, and repair piping, valves, 
pumps, and compressors. Other maintenance 
workers employed in automobile plants include 
carpenters and sheet metal workers. (A detailed 
discussion of the duties, training, and general 
employment outlook for maintenance occupations 
appears elsewhere in this Handbook. See index 
for page numbers.) 


Training, Other Qualifications, and Advancement 


The training requirements for jobs in the auto- 
mobile industry range from a few days of on-the- 
job training to years of preparation. Many of 
the unskilled workers can learn their jobs with 
a day or two of training. On the other hand, the 
engineering and scientific jobs, as well as craft 
jobs, are filled by persons who have spent years 
in training for their occupations. 

The automobile industry’s emphasis upon new 
design and mechanical improvements has made 
it an important employer of persons with engi- 
neering and scientific backgrounds. The mini- 
mum requirement for engineering jobs is a bache- 
lor of science or a bachelor of engineering degree 
from a recognized college. Advanced degrees are 
often required for scientists, particularly for 
those engaged in research and development work. 
Many of the companies give their newly hired 
engineers and scientists specialized training 
courses. It is from this group’ of professional 
workers that some companies have selected many 
of their top executives. 

The requirements for other technical workers 
vary according to their specialties. For example, 
technical institute or junior college graduates are 
employed as engineering aids, laboratory assist- 
ants, and draftsmen. Some automobile com- 
panies train their own semiprofessional technical 
workers at company-run schools or subsidize stu- 
dents at local junior colleges or technical 
institutes. 

Administrative positions are usually filled by 
men and women who have college degrees in busi- 
ness administration, marketing, accounting, in- 
dustrial relations or other specialized fields. 
Some companies have advanced training pro- 
grams for workers in these specialties. Many of 
the top administrative jobs are filled by promo- 
tion from within the organization. 

Most automobile firms hire persons who have 
had commercial courses in high schools or busi- 


OCCUPATIONAL OUTLOOK HANDBOOK 


ness schools for office jobs such as clerks, book- 
keepers, stenographers, and typists. These 
workers have usually not been trained specifi: ally 
for jobs in this industry. 

The training requirements for factory jobs vary 
considerably. As noted earlier, many assemi)!ing 
jobs can be learned in a few days. However, 
workers with machine shop experience are some- 
times chosen for the more skilled assembling jobs. 
Some of the less skilled machine tool oper:ting 
jobs can be learned in a few months. The more 


skilled machine tool jobs require 1 or 2 years of 
on-the-job training. 


The automobile industry hires thousands of 
workers for craft jobs which require extensive 
periods of training. Tool and die makers, pat- 
ternmakers, electricians, millwrights, and ma- 
chinery repairmen are some of the highly sk illed 


workers who generally require at least 3 01 


t years 
of training before they can perform their «p che 


ized jobs. Although many of the workers in raft 
jobs have picked up the skills of their trade by 
working with experienced workers, most i mining 
authorities agree that apprenticeship traing is 
the best way to learn a skilled trade. Auiomo- 
bile firms, in cooperation with labor uniois, con- 
duct apprenticeship programs for many of the 
skilled trades. The industry’s apprenticeship 
program enables several thousands of young men 
each year to prepare themselves for skilled jobs 


such as machinists, millwrights, pipefitters, tool 
and die makers, patternmakers, maintenance elec- 
tricians, and machinery repairmen. 

Applicants for apprentice training are gener- 
ally required to be between the ages of 18 and 
26 (age limitations are waived for veterans) and 
graduates of a high school, trade, or vocational 
school. Training authorities stress that young 
persons interested in apprentice training should 
prepare themselves by taking courses in mathe- 
matics and other sciences. Apprentice applicants 
are given physical examinations, mechanical apti- 
tude tests, and other qualifying tests. 

Apprentice training includes both on-the-job 
training and classroom instruction related to the 
occupation. Mathematics, blueprint reading, 
shop theory, and specialized subjects are studied 
in the classroom while the operation and use of 
tools of a particular trade are learned in the shop. 

The following example of a schedule of ap- 
prentice training for millwrights in the automo- 


AUTOMOBILE INDUSTRY OCCUPATIONS 


bile industry illustrates the type of training given 
in apprenticeship programs. 


Shop training 
otal 222 es 8, 000 


Dismantling, erecting machinery and equipment___ 1, 500 
tel ing and rebuilding pulleys, belting, con- 
veyors, cranes, elevators, furnaces, shot blast, 
and related equipment such as cribs and scaf- 
folds- 2, 000 
Repairing and rebuilding conveyor drives, speed 
reducers (field work, reduction boxes) --------- 500 
loor layout and installation of machinery, elec- 
tric mote and equipment (not including 
wiring) .22) 225 AS ee eee 1,300 
Layout, fabrication, and erection of structural 
steel, plate steel, conveyors, and building beams- 2, 700 


Related instruction 


arithmetic Heat treatment 


Blueprint fundamentals Hydraulic fundamentals 
ind machine shop blue- Elementary pictorial draw- 
print reading ing 
izebra D. ©. fundamentals (Spe- 
p theory cial) 


Effective speech 
A. C. fundamentals (Spe- 


Geometry 
lementary projection and 


dimensioning cial) 
‘Trigonometry Job processes and plant 
Characteristics of metals layout 
Me nical standards Acetylene welding 
Logarithms and slide rule Elementary strength of 
Wlementary physics materials 


Are welding 


Most automobile companies select their foremen 
from among workers already employed. Fre- 
quently, persons who have completed apprentice 
training in a company are selected for supervisory 
jobs after they have acquired further experience. 
Applicants for foreman jobs go through a pre- 
liminary training period before they are eligible 
for promotion to the foreman level. 


Employment Outlook 


The automobile industry is expected to provide 
thousands of jobs for new workers in the late 
1950's and the 1960's. During this period the 
number of workers employed in this industry is 
expected to rise significantly above the average 
level of employment in 1956 of about 800,000. 
Moreover, a large number of job openings will re- 
sult from the need to replace workers who die, 
retire, or transfer to other fields of work. 

From an industry which offered employment 
to only about 3,000 workers at the beginning of 
the 20th century, the automobile industry had, 
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by 1956, become one of the Nation’s largest em- 
ployers. After a slow beginning, during which 
time the automobile was being established as the 
basic form of transportation in this country, the 
industry’s employment of plant workers reached 
a high of 471,000 by 1929. During the depression 
the industry’s employment was greatly affected. 
Until World War II, with the exception of 1937, it 
failed to equal the high point of the twenties. 
The industry did not produce for the civilian 
market during World War TI and at the conclu- 
sion of the war there was an unprecedented de- 
mand for its products. Employment expanded 
sharply as the industry attempted to meet the 
accumulated demand for motor vehicles; from 
1946 through 1950 the employment of production 
workers increased almost 30 percent. Employ- 
ment expanded during the Korean hostilities 
when automobile plants produced increasing 
amounts of defense items as well as motor vehicles 
and parts. Since the end of the Korean conflict 
employment in this industry has shown marked 
fluctuations because of the changing demand for 
automobiles. 

Despite the rather sharp fluctuations of em- 
ployment, which have been characteristic of this 
industry in recent years, the long-term trend of 
employment has been upward. Thus, despite 
wide swings of employment, this industry has 
provided, on the average, more jobs than any 
other American manufacturing industry in the 
post-World War IT period. 

An analysis of the factors affecting future pro- 
duction and employment levels in this industry 
indicates a long-range upward trend in employ- 
ment. The primary factor affecting employment 
is the demand for automobiles. Demand is in turn 
affected by such factors as the level of economic 
activity, the level of income and its distribution 
among income groups, the growth of population 
and household formation, the move to the suburbs, 
and the growth of multiple car ownership. An- 
other important element in the demand for motor 
vehicles is the total number of cars, trucks, or 
buses in use, because a certain percentage of new 
vehicles are needed each year to replace those being 
scrapped. During a period of economic expansion 
or automotive design innovation, the volume of 
scrappage ordinarily increases as total registration 
increases. An examination of the above elements 
influencing the sale of automobiles indicates a con- 
tinued increase in the number of vehicles produced. 
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Employment in this industry is also affected by 
the defense activities of automobile manufactur- 
ers. Although it is difficult to make any long- 
range projections of defense expenditures because 
appropriations for military equipment are in- 
fluenced by international conditions, it appears 
likely that part of the automobile industry’s ex- 
pected increasing employment in the next decade 
will be due to its growing participation in defense 
activities. 

Employment probably will not increase as fast 
as production. The primary reason for the dif- 
ference in the rates of growth is related to the in- 
dustry’s emphasis upon mechanized production 
methods and automatic assembly operations which 
are expected to continue to result in increased out- 
put per worker. Planned expenditures for new 
plants and equipment are also expected to lead 
to improved efficiency in production which would 
reduce the labor requirements of the automobile 
industry. On the other hand, the trend toward 
bigger and heavier cars, the addition of new or 
improved equipment in motor vehicles, and con- 
stant style changes could, to some extent, offset 
the effect of increased productivity. The intro- 
duction of power steering, automatic transmis- 
sions, and air conditioners are recent examples of 
equipment changes which tend to offset reduced 
manufacturing man-hour requirements. The in- 
dustry’s need for additional workers would also 
be increased by a shortened workweek. 

The rates of growth of the different occupational 
groups will vary as a result of both the industry’s 
emphasis upon research and development and its 
increasing dependence upon automatic manufac- 
turing operations. For example, the number of 
engineers, scientists, and other technical personnel 
is expected to increase at a faster rate than many 
other occupational groups because of the antici- 
pated expansion of research and development 
activities. The employment of skilled workers 
such as tool and die makers, millwrights, pipe- 
fitters, machinery repairmen, and electricians who 
produce, install, or maintain the equipment used 
in automatic manufacturing processes will also 
grow at a relatively faster rate than other occu- 
pational groups in the 1956-66 decade. The less 
skilled workers, such as assemblers, will probably 
increase at a slower rate than total employment. 
Clerical and administrative workers are expected 
to increase at a somewhat faster rate than produc- 
tion workers as a whole. There will be a growing 


need for stenographers, typists, business machine 
operators, and accountants. 

In addition to job opportunities arising from 
the growth of the industry, thousands of em- 
ployees will be needed to replace those workers 
who die, retire, or transfer to other fields of work. 
Deaths and retirements alone will create about 
14,000 to 17,000 job openings annually on the aver- 
age during the 1956-66 decade. 


Earnings and Working Conditions 


Earnings in the automobile industry vary con- 
siderably because of the industry’s wide range of 
occupations and levels of skills. The earnings of 
production workers in this industry are generally 
higher than those in other manufacturing indus- 
tries. In December 1956, production workers em- 
ployed in the automobile industry earned, on the 
average, $113.90 a week and $2.52 an hour. This 
compares with the average earnings of $54.05 a 
week and $2.05 an hour for production workers in 
all manufacturing industries in the same month. 
The minimum hourly entrance rate in automobile 
plants in the Detroit area in September 1956 
ranged from $1.83 to $1.88. Recent earnings data 
for individual occupations in the automobile in- 
dustry are not available. However, pay scales of 
automobile firms compare favorably with industry 
generally. 

Most employees in the industry receive benefits 
such as life insurance, accidental death and dis- 
memberment benefits, weekly accident and sick- 
ness benefits for temporary disability, and hos- 
pitalization, surgical, and medical benefits. These 
are typically financed jointly by employers and 
employees. Most workers are also covered by 
supplemental unemployment benefit plans (paid 
for solely by the employers) which provide cash 
payments ranging from $2 to $25 a week for the 
maximum of 26 continuous weeks of unemploy- 
ment to all hourly rated employees with at least 
1 year of service. These benefits are in addition 
to those received from State unemployment com- 
pensation plans. In 1956, most workers received 
paid vacations ranging from 1 to 3 weeks. 

A great majority of the automobile workers are 
also covered by pension programs, almost all of 
which are paid for entirely by the employer. Re- 
tirement benefits vary with length of service. In 
a typical case, a retiring employee, age 65, with 
30 years’ service, receives a monthly company 
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pension of $67.50 in addition to his Federal social 
security benefits. 

The great bulk of the workers in the vehicle 
assembly plants belong to the International Union, 
United Automobile, Aircraft & Agricultural Im- 
plement Workers of America. The International 
Union, Allied Industrial Workers of America is 
the bargaining agent for employees in some auto- 
mobile parts plants. Other unions with member- 
ship in the automobile industry include the Inter- 
national Association of Machinists; the Pattern 
Makers’ League of North America; the Interna- 
tional Molders and Foundry Workers Union of 
North America; the Metal Polishers, Buffers, 
Platers and Helpers International Union; and the 
Mechanics Educational Society of America. 

In general, the work surroundings in automo- 
bile plants are more favorable than those in most 


types of metalworking facilities. Most of the 
places in which automobile workers are employed 
are relatively clean and free from dust, smoke, and 
fumes. However, some work surroundings, par- 
ticularly in the foundry and forge departments, 
may be hot and the worker may be exposed to, 
noise, dust, and fumes. In recent years, the work- 
ing conditions in foundries and forge departments 
have been greatly improved by the introduction 
of larger and better ventilation systems. 

Automobile plants on the whole are compara- 
tively safe places to work, although safety condi- 
tions vary somewhat among the individual de- 
partments or facilities. In 1955, the average 
number of disabling injuries in the automobile 
industry was 5.1 for each million employee hours 
worked compared with an average of 12.1 for all 
manufacturing industries. 


BANKING OCCUPATIONS 
Banks and Their Employees 


Most cities and towns in the United States have 
one or more banks, which together employ more 
than half a million people. Nearly all business- 
men and the majority of other adult citizens use 
banking services to earn interest on their money; 
to insure its safekeeping; to pay bills more con- 
yeniently; and/or to finance projects. Banks 
also perform many other functions, including ad- 
ministration of estates and trusts, analysis and 
handling of securities, and foreign banking. The 
complicated financial transactions of our present- 
day business world could not be carried on with- 
out the services of banks. 


Nature of the Banking Business 


Though several types of banks are found in 
most cities today, the commercial banks, which 
offer the most varied services, lead in number of 
establishments and employees. Nearly 14,000 
such banks, with approximately 7,000 branches, 
were operating at the beginning of 1956. To- 
gether, these 21,000 banking offices employed 
nearly half a million workers, about half of whom 
were women. Other types of banks may also 
offer some of the services of commercial banks. 
For example, although the main purpose of mu- 
tual savings banks is to handle savings deposit 
accounts, they may also furnish safe deposit fa- 
cilities and administer trusts. 

Many other financial institutions use workers 
with the same occupational skills required in 
banks. Among these institutions are savings and 
loan associations, which usually invest customers’ 
funds in first mortgage loans made on real estate; 
personal finance companies, which specialize in 
consumer credit; and investment banking organi- 
zations which are concerned with the underwrit- 
ing, buying, and selling of corporation stocks and 
bonds and municipal bonds. Some governmental 
or government-related agencies also have posi- 
tions of a banking nature; among these are the 
housing and farm financing agencies, the Export- 
Import Bank, the Federal Deposit Insurance 
Corporation, and the Federal Reserve System. 
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Federal Reserve Banks, operating as tinkers 
banks in 12 districts, had nearly 20,000 en: loyees 
in 1955. The Federal and State agences con- 
cerned with the supervision of banks en:ployed 
about 3,000 persons as bank examiners in 1955. 
Banking involves a mammoth clerical! opera- 
tion. Approximately two-thirds of all bik em- 
ployees are clerical workers who handle checks 
and deposits, keep records of transactions, and 
take care of correspondence, telephone c::!|s, and 
other office duties. (See chart 46.) The \«tion’s 
commercial banks have approximately 100 nillion 
depositors, who write an average of 32 nillion 
checks daily. One of the largest groups o! bank 


clerks is engaged in sorting, recording. «Iding, 


CHART 46 


TWO-THIRDS OF BANK EMPLOYEES 
ARE CLERICAL WORKERS 
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subtracting, filing, mailing, and other clerical op- 
erations relating to these checks. Many of these 
clerks operate office machines, such as adding or 
calculating machines, which are used in many 
types of offices; others operate proof machines, 
computers, and other machines designed especial- 
ly for banks. Two other large groups of clerical 
employees are the bookkeepers, and the secre- 
taries, stenographers, and typists; each of these 
groups numbered approximately 67,000 in 1950. 
The skills of these workers are, of course, the 
same as those required for similar work in other 
industries. (See statements on bookkeepers, p. 
204 and on secretaries, stenographers, and typists, 
p. 205.) Tellers are another numerically impor- 
tant group in banking (62,000 in 1950). Other 
workers in the clerical group include credit 
analysts, loan examiners, telephone operators, 
and messengers. 

Bank officers—presidents, vice presidents, treas- 
urers, comptrollers, cashiers, and assistants—are 
the people directly responsible for the manage- 
ment of banks. Officers account for about one- 
fifth of all bank employment. (See chart 46.) 
Other bank employees include various profes- 
sional specialists, such as accountants, lawyers, 
statisticians, economists, and engineers (see index 
for page numbers of statements on these occupa- 
tions) who may be employed full or part time to 
prepare reports, give expert advice, and conduct 
research, 


Where Employed 


Banks are found in communities of all sizes, but 
employment is concentrated to some extent in 
heavily populated areas. Approximately 40 per- 
cent of the employees of insured commercial 
banks are in New York, California, Pennsylvania, 
and Illinois. Far more bank employees are lo- 
cated in New York City, the financial capital of 
the world, than in any other city. The more than 
500 mutual savings banks operate primarily in 
the Northeastern States. 

Employment is also concentrated in the largest 
banks. In 1955, nearly half of all bank workers 
were employed by the 235 largest institutions, 
which represented less than 2 percent of all in- 
sured commercial banks. These large banks each 
had $100 million or more in deposits and, on the 
average, each employed more than 1,000 employees. 
In contrast, the smallest banks, each with less than 
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$5 million in deposits, averaged only 8 employees 
per bank. These small banks represented nearly 
70 percent of all insured commercial banks. 


Employment Outlook 


Job opportunities in banks are expected to be 
numerous for the remainder of the 1950’s. Most 
openings will be in clerical occupations, which are 
filled mainly by women. In these occupations, as 
in others employing large numbers of women, 
many vacancies arise as women leave to marry or 
for other reasons. The American Bankers Asso- 
ciation estimated that the rate of turnover (the 
proportion of jobs that become vacant during the 
year) was about 25 percent in 1955. If this rate 
continues, more than 100,000 employees will be 
needed each year as replacements. In addition, 
some people will be hired to fill new positions. 

Employment in banks has increased steadily 
over a long period, but the greatest expansion has 
occurred in the last 15 years. The total number 
of bank employees rose by about 75 percent from 
1941 to 1956; commercial banks, the largest em- 
ployers, added about 15,000 new jobs annually, 
on the average, during this period. Major factors 
responsible for the expansion of bank employment 
have been the rising levels of production, sales, 
and income in this country and the resulting ex- 
tensive use of bank services by businessmen and 
consumers. As population and income have 
grown, banks have also expanded their services— 
especially those, such as small loans and economy 
checking accounts, for people with moderate in- 
comes. With greater use of bank facilities, the 
number of checks written will probably continue 
to rise. It has been estimated that, if past trends 
persist, 14 billion checks (double the number in 
1950) may be written in the year 1960. 

Most of the job openings created by the growth 
in banking business or by turnover will continue 
to arise in large city banks, which account for the 
bulk of bank employment. However, branch 
banks will offer many opportunities in less popu- 
lated areas. Branch banking—which has in- 
creased steadily since the midthirties—will con- 
tinue to expand as people move to suburban areas 
of large cities and new business centers are estab- 
lished to serve the smaller communities. 

More jobs will also arise as established banks 
expand their services to old customers and seek 
new business. Banks will probably continue to 
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build “auto bank” branches and “drive-up” fa- 
cilities to help customers with parking problems. 
Pension funds, especially the growing number es- 
tablished under union-management agreements, 
are a source of new business for bank trust and 
investment services. Development credit corpo- 
rations, to which banks and other financial insti- 
tutions supply funds for loans to businessmen and 
others, are active in New England and may spread 
to other regions. 

The major growth factors already discussed 
point to continuing increase and stability of bank- 
ing employment, as long as economic conditions 
remain favorable. Employment growth may be 
limited to some extent in the long run by the use 
of additional and improved automatic office equip- 
ment. However, after some allowance is made for 
displacement of clerical workers by machines, it 
is likely that total banking employment will be 
greater in 1965 than in 1955. The effect of new 
office-machine developments, particularly the use 
of electronic computers, will vary from one occu- 
pation to another, as discussed in the statements 
on specific occupations in banking which follow 
this section on the banking industry as a whole. 

Besides looking forward to continued long-term 
growth in their industry, bank employees can an- 
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ticipate greater stability of employmen: than 
workers in many other fields. In gener:l, they 
have been less affected by layoffs during «\sclines 
in the general level of business activity the) work- 
ers in some other industries. Since ini ividual 
bank deposits are insured up to $10,000, i! is un- 
likely that there could be a recurrence of n:s clos- 
ings of insolvent banks such as oceurre:! in the 
early 1930’s. Employees are not likely to lose 
their jobs when banks are sold, merged, or vonsoli- 
dated, as these establishments usually coil inue to 
do business as branch banks. If bank eniployers 
have to curtail employment for various reasons, 


they can usually do so by not replacing enıployees 
who die, retire, or quit their jobs for other reasons, 
thus reducing the number of openings !or new 


employees, but minimizing layoffs of expcrienced 
personnel, 


Earnings and Working Conditions 


Clerical workers in many beginning jo'»s (file 
clerks, office boys or girls, etc.) in banks nd re- 
lated businesses had average weekly earninŻ- rang- 


ing from $37 to $54 in large cities in 1955- (See 
table.) Typists in entry jobs generally exvned be- 
tween approximately $45 and slightly more than 


Average weekly earnings for selected office occupations in finance, insurance, and real estate, September 1955-A pril 1956 * 
SI ed Be a ee eee es eS ee 


Northeast South Middle West Far West 
Occupation and grade Newark-| New Minne- Los | San 
Jersey York Phila- | Atlanta | Dallas | Chicago | Detroit | apolis— St. Angeles- | Francisco- 
City City | delphia St. Paul| Louis | Long | Oakland 
Beach 
Men 

Clerks, accounting, class A $79.50 | $78.50} $77.50 | $79.50] $71.00 | $83. 50 $76.00 |_-------z 
00 | 46.00] 37.50] 43.00] 42.50] 52.50 . 00 50 

65. 50 59.00 | 60. 50 64. 50 73. 50 77. 50 70. 50 

Women 
Bookkeeping-machineoperators, classB2.| 50.00 | 57.00 | 46.50 49.50 | 59.50| 5400| 46.50| $46.00| 53.50 54. 50 
jerks: 

Accounting, class A.. 61.00 | 7200| 57.50 . 51.50] 7200| 69.00 67. 50 68. 00 
Accounting, class B I| 56.00} 5650| 47.00 00 | 47.50] 58.00 | 53.50 A 54. 00 56, 00 
File, class A-- 53.50 | 61. 00 50. 50 50| 47.00] 61.00] 60.50 5 55. 50 61. 50 
File, class B 2 | 44.00] 47.00| 3900| 41.50| 38.50| 48.50 . 50 00 | 45.00 46. 50 
Payroll... 71.50 | 58.50 |- 58.50 | 70.50 |__ 68. 00 69. 50 
Comptometer 0 62.00 | 47.50 |- 53.00 | 61.00 EMER 56. 00 
Key-punch operators- 55.50 | 48.50| 47.50| 45.50| 61.00 i 3 59. 50 58. 50 
Office girls. 3 46. 00 37. 00 44. 00 39. 00 49. 50 ). 46. 00 49. 50 
Secretaries. . 78.00 | 63.50| 65.50| 69.00| 76.00 : y 74. 00 74. 50 
Stenographers, general. j. 60. 50 50.00 56. 00 54. 50 63. 50 $, i 63. 50 65, 00 
Switchboard operators... j. 62. 00 50. 50 56. 00 57. 00 64. 50 à i. ) 56. 00 62. 50 
Switchboard operator-receptionists- ). 69.00 |----------] 45. 50 52. 50 57.00 a 59. 00 60. 50 
Tabulating-machine operators___ 66. 00 55. 50 52. 50 al À 73. 00 67. 00 
Transcribing-machine operators, geni 53. 00 59. 50 46. 50 52. 00 ¥ 57. 50 62, 00 
Typists, class A. 54.00 | 57.50] 50.00} 49.50 . 55. 50 59. 00 
Typists, class B 47.00 4200| 44.50| 42.50 3 $ 7 51. 00 51. 50 
p S 


1 Earnings relate to standard salaries that are paid for standard work schedules. 
2 Class B occupations, which are of a more routine nature and involve less responsibility than class A occupations, 


inexperienced employees. 


are the most likely assignment for 


Source: Wages and Related Benefits, 17 Labor Markets, 1955-1956. BLS Bull. 1188, 1956. 
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$50. File clerks averaged less than typists, but 
beginning accounting clerks and bookkeeping- 
machine operators averaged somewhat more. 

In general, the highest pay for women employees 
in finance and related industries (including banks) 
was in the Chicago, San Francisco—Oakland, and 
New York City areas, where average earnings 
ranged from $46 weekly for office girls to $78 for 
secretaries in 1955-56. Tellers (not included in 
table), who are experienced bank employees, are 
among the highest paid employees in nonsupervi- 
sory jobs. In most banks, the salary of an em- 
ployee is increased every year for a number of 
years, if on-the-job performance is satisfactory. 
Generally, women received lower salaries than 
men in the same job classification. 

College graduates, hired as executive trainees in 
early 1956, received annual salaries ranging from 
$3,000 to $3,600 in small banks, and higher salaries 
in large city banks. Junior officers in large banks 
may earn, after 10 or 15 years of banking experi- 
ence, more than double the salaries of trainees, 
Very large banks often have a group of vice presi- 
dents whose salaries range from $15,000 to $30,000 
annually, although some senior vice presidents 
earn more than triple these amounts. 

Salaries of both clerical workers and officers are 
usually highest in large banks. In 1955, average 
salaries of employees (excluding officers) work- 
ing in the smallest commercial banks were approx- 
imately half those of employees in the largest 
banks. Officers in the largest banks may have 
average salaries from 2 to 3 times greater than 
those in the smallest organizations. These dif- 
ferences are due to the greater responsibilities 
and more specialized nature of executive work in 
larger banks and to the fact that large banks are 
usually located in large cities where salary rates 
reflect the higher living expenses. In small towns, 
bank officers often have greater opportunity to 
supplement their incomes from sources such as 
insurance or real estate commissions. 

In large cities, most employees in finance and 
related industries (banking, insurance, and real 
estate) work slightly less than the 40-hour week 
customary in many industries. In small banks, 
daily hours may be irregular. In many banks, 
tellers and some other employees may work late 

‘hours at least once a week, and accounting depart- 


ment employees may work overtime during end-of- 
month peak periods. 

Banks are noted for their liberal provisions for 
holidays. Eleven or more paid holidays are 
common for employees in Northeastern States. 
In contrast, manufacturing industries usually pro- 
vide only 6 or 7 paid holidays annually. A 2-week 
vacation after 1 year’s service is given by most 
banks. A number of banks allow a 3-week vaca- 
tion after 10 or 15 years’ service and 4 weeks after 
20 or 25 years. Life insurance and hospitalization 
and surgical plans are benefits usually granted 
banking employees. Retirement plans, frequently 
financed by employer and employee contributions, 
are also common in banking. 

Work in banks is generally carried on in clean, 
well-lighted, and often air-conditioned office space. 
In larger banks, most clerical employees work in 
offices not in the public view. Most clerical work 
in banks requires no strenuous physical exertion, 
and a number of jobs can be performed by mov- 
ing about in a limited work area, This affords 
some opportunities for older men and women and 
for those with certain physical handicaps. 


Where To Go for More Information 


Information on jobs in banking may be obtained 
from your local bank and your State bankers 
association. General information on banking 
occupations is available from: 

American Bankers Association, 
12 East 36th St., New York 16, N. Y. 

Information on in-service educational oppor- 
tunities for bank employees is available from: 

American Institute of Banking, 
12 East 36th St., New York 16, N. Y. 

Information on investment banking may be 
obtained from: 

Investment Bankers Association of America, 
425 13th St. NW., Washington 4, D. C. 

For further information on the nature of bank- 
ing as a field of work see: 

Employment Outlook in Banking Occupations, 
Bureau of Labor Statistics Bull, 1156, 1953. 


Superintendent of Documents, Washington 25, D. C. 
Price, 30 cents. 
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Bank Clerks and Related Workers 


Nature of Work 


Well over 180,000 employees in banks are clerks, 
bookkeepers, or office-machine operators, and at 
least 5,000 are employed primarily as messengers. 
The exact duties performed by these workers vary 
with the size of the bank and the nature of its busi- 
ness. Clerks in large banks are likely to have a 
few fairly well-defined duties. In small banks, 
they may work at combination jobs such as mes- 
senger-clerk or proof-machine-bookkeeping-ma- 
chine operator, or they may serve as general clerks 
who file material, operate the switchboard, give 
routine information to the public, operate dupli- 
cating or other office machines, and help with 
sorting and listing of checks and other items. 

A bookkeeping clerk (D. O. T. 1-01.02 and .03) 
may cancel and file checks, sort and list various 
items, and alphabetize material for experienced 
bookkeepers. A transit clerk (D. O. T. 1-01.48; 
1-06.21 and .22; 1-06.24) sorts checks and drafts 
on out-of-town banks according to routing in- 
structions, lists sorted items on cash letters, and 
mails checks and cash letters for collection pur- 
poses. A mortgage clerk (D. O. T. 1-87.34) may 
type legal papers affecting title to real estate, re- 
cord the transaction, and maintain a record card 
file. 

Some of the office machines commonly used in 
banks are adding machines, proof (sorting) ma- 
chines, and bookkeeping machines. Most check 
sorting is done by proof-machine operators 
(D. O. T. 1-25.68). The proof machines have 
sort keys and adding-machine keys which sort 
checks and record amounts involved in one oper- 
ation. Proof-machine operators may also help 
prepare monthly statements of customers’ accounts 
for mailing. 

Bookkeeping-machine operators (D. O. T. 1- 
02.01 to .03) are responsible for maintaining rec- 
ords of customers’ accounts. The proof depart- 
ment forwards deposit slips and paid checks 
to the bookkeeping-machine operator who ar- 
ranges them in their proper order. Then, using 
the bookkeeping machine, the operator adds de- 
posits and subtracts withdrawals from customers’ 
accounts, usually kept on statement cards. The 
bookkeeping-machine operator may also cancel 
and file checks, give information about accounts by 
telephone, and prepare customers’ statements for 


Clerks operating proof machines in a ban! 


mailing. In many banks, the title of bookkeeper 
is assigned to these workers and, in some cases, to 
bookkeeping clerks as well. Very few hand book- 
keepers (ledger-type) are employed in banks now- 
adays. 

In larger banks where many records may be 
kept on punch cards, clerks are employed as /ey- 
punch operators (D. O. T. 1-25.62) and tabulat- 
ing-machine operators (D. O. T. 1-25.64). Oper- 
ation of a microfilm machine to maintain 
photographic records of checks may also be a 
separate job in some banks. One or more clerks 
may also operate multilith, mimeograph, or ad- 
dressograph machines (D. O. T. 1-25.22 to .26; 
41). 

Bank messengers (D. O. T. 1-06.27) are respon- 
sible for the safe delivery of banking items such 
as checks, drafts, and letters. They make trips 
to other banks, branches of the same bank, þusi- 
ness firms, and often government agencies in the 
local area. Messengers in many banks are older 
men who, although still active, can do only light 
work. Inside messengers (D. O. T. 1-23.14) or 
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pages, who may be men or women, run errands 
within the bank and may also do simple clerical 
tasks. 


Training and Other Qualifications 


High school graduation is adequate preparation 
for most clerical entry jobs in banks. For the 
majority of jobs, business education courses such 
as bookkeeping, shorthand, typing, and business 
arithmetic are considered desirable. In addition, 
since bookkeeping, adding, and calculating ma- 
chines are widely used in banks, courses in ma- 
chine operation are helpful. Before an applicant 
is hired, he is usually given a personal interview 
by at least one bank official and may be given an 
intelligence test and a clerical aptitude test—the 
latter to determine his speed and accuracy. Em- 
ployers usually give favorable consideration to 
young people who have worked in a school bank 
or held a part-time bank job. 

Young men and women without previous ex- 
perience may be hired for many of the jobs al- 
ready mentioned, such as file clerk, bookkeeping 
clerk, and transit clerk. Usually banks train em- 
ployees in the operation of office machines, such 
as proof or bookkeeping machines, designed espe- 
cially for local bank needs. Whereas most new 
employees were formerly hired as messengers, now 
only a limited number of beginners are assigned 
to such work. 

Promotion from a routine clerical job may be 
to a minor supervisory position, to teller or ana- 
lyst, and then to a senior supervisory position. 
Some opportunities for advancement to bank ofli- 
cer also exist for outstanding candidates, although 
an increasing number of banks give preference to 
persons with college training in selecting oflicers. 
Additional education, particularly, the completion 
of courses offered by the American Institute of 
Banking, may be a factor affecting promotion. 
Length of service is also an important factor in 
advancement, since most banks follow a “promo- 
tion-from-within” policy. These factors, together 
with a person’s ability and leadership qualities, 
usually determine appointment to more respon- 
sible positions. 


Employment Outlook 


Openings for clerical workers in banks are ex- 
pected to be numerous throughout the remainder 


of the 1950 decade. A number of jobs will be pro- 
vided in new branch banks, which will be opened 
as the population continues to shift to suburban 
areas of large cities, as well as in long-established 
banks that expand their services. In addition, a 
greater number of job openings will arise as a 
result of high turnover rates—common in occupa- 
tions where women comprise a major proportion 
of the work force. The supply of persons to fill 
these jobs, obtained chiefly from the 18- to 21-year 
age group—will remain relatively low during the 
late 1950’s. 

As the banking industry continues to expand in 
the 1960’s, clerical employment is expected to in- 
crease somewhat. (See general employment out- 
look section on p. 433.) However, an important 
factor that must be considered is the effect the 
introduction of additional automatic office equip- 
ment will have on clerical employment in the long 
run. Over the years, banks have been using an 
ever increasing number of machines, such as book- 
keeping and calculating machines, and still have 
continued to expand their employment. Never- 
theless, it is undoubtedly true that many more 
clerical workers would have been hired had such 
machines not been available. New machines— 
especially electronic computers, already in use in 
a few banks in 1956—have displaced some clerical 
workers formerly engaged either in manual han- 
dling of checks and similar items, or in computing 
and recording bank transactions. One large elec- 
tronic bookkeeping machine, with a few operators, 
can handle many thousands of entries and with- 
drawals in customer accounts, automatically calcu- 
late service charges, and print a completed monthly 
statement ready for mailing. However, such 
equipment is expensive and only city banks with 
a great volume of business can afford to install the 
large machines. On the other hand, less expensive 
electronic computers are becoming available for 
use in smaller banks. These developments will 
reduce employment mainly in routine clerical jobs, 
such as filing, sorting, and operating calculating 
and bookkeeping machines. They will also create 
a smaller number of new jobs, some of them in- 
volving higher skill and better pay. 

(See introductory section of this chapter for 
information on Where Employed, Earnings and 
Working Conditions, and Where To Go for More 
Information.) 
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Tellers 
{D. O. T. 1-06.02 to .04) 


Nature of Work 


Tellers deal directly with the public more fre- 
quently than other bank employees. Each bank 
employs one or more tellers whose chief duties are 
to receive deposits, handle withdrawals, and make 
change for customers. More than 60,000 tellers 
are employed in banks of all types. (See chart 
46.) 

Paying and receiving tellers—by far the largest 
group and the one with whom most people have 
contact—begin their work on a typical day by ob- 
taining their individual cash boxes from the vault. 
If the teller believes more money will be needed 
in the course of a day’s work, he orders more coin 
and currency. During banking hours for the pub- 
lic, the teller is mainly oceupied with cashing 
customers’ checks and handling deposits and with- 
drawals. Before a check is cashed, he must verify 
the signature or endorsement and be certain that 
account balances are adequate for payment. Ap- 
proval is usually obtained from the head teller or 
an officer when checks for large amounts are pre- 
sented, In handling deposits, the teller must 
usually compare deposit slips with the amounts 
tendered and make entries in a pass book or on 
deposit receipts. 

After public banking hours, the paying and re- 
ceiving teller “proves” his cash. He usually counts 
the cash on hand, lists the currency-received tick- 
ets on a settlement sheet, makes any necessary 
adjustments, and takes the settlement sheet to the 
proof department. Such tellers may perform 
other incidental tasks such as counting deposit 
slip items for analysis purposes, filing new account 
cards, and removing closed-account cards from 
files. They may supervise one or more clerks 
assigned to assist them. 

Many other kinds of tellers are employed, par- 
ticularly in large banks. These tellers are usually 
identified by the department to which they are 
assigned or the kind of financial papers which they 
handle. For example, trust tellers receive and 
issue receipts for the payment of promissory notes 
and discount tellers perform clerical work con- 
nected with the issuance and collection of cus- 
tomers’ notes. 


An increasing proportion of tellers in banks are women 


Training and Other Qualifications 


Teller positions are usually filled by experie) ed 
clerical workers as a result of the “promot n- 
from-within” policy followed by most bai <s. 
Seniority, coupled with ability proven in rela: ed 
clerical jobs, affects chances for promotion ‘0 
teller positions. 

Since much of the teller’s work involves cont: t 
with the public, personal characteristics such «s 
neatness of appearance, courtesy, tact, and a 
friendly and pleasant manner are important. 
Many customers rate a bank’s services principally 
by the impression they receive from their dealings 
with tellers. Since tellers are responsible for 
initiating changes in customers’ accounts, accuracy 
as well as speed is important in their work. 

Tellers who perform ably for a number of years 
may be promoted to head teller or to some other 
senior supervisory position. They may also qual- 
ify eventually for a bank-officer position, particu- 
larly if they have had college training. 


Employment Outlook 


Additional tellers will be needed in the late 
1950's and over the long run to service the growing 
population and to take care of the expected expan- 
sion in the volume of bank transactions. The 
trend toward establishment of more branch banks 
will provide additional opportunities for tellers. 
Although use of mechanical equipment to speed 
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up tellers’ duties will probably be extended, the 
use of new machines is not expected to affect em- 
ployment of tellers as much as that of many other 
types of clerical workers. 

Opportunities for women to advance to teller 
positions have improved greatly since the begin- 
ning of World War I. About half of all bank 


Bank 


(D. O. T. 0-85.10; 0-97.01 to .05, 
Nature of Work 


Nearly a fifth (about 90,000) of all bank em- 
ployees are officers. The number of officers ina 
bank and their titles and responsibilities depend 
upon the size of the bank and the particular serv- 
ices offered. In a large bank, departments such as 
trust, credit, investments, and real estate may 
each be supervised by an assistant officer. These 
officers in turn may be responsible to a senior 
officer—vice president, treasurer, comptroller or 
cashier—in charge of several departments. The 
bank president exercises general supervision over 
all operations. Some small banks or branches are 
run almost entirely by the cashier or a vice presi- 
dent acting as manager. It should be noted that 
unlike cashiers in other businesses, who make 
change and count cash, the cashier in a bank is the 
executive officer generally responsible for bank 
funds. 

A bank officer makes decisions within the frame- 
work of policy as set by the board of directors. 
A broad knowledge of business activities is re- 
quired, which must be related to the operations 
of the particular department involved. For ex- 
ample, the loan officer must exercise his best judg- 
ment in approving loans, bearing in mind general 
business conditions and the local community sit- 
uation. He must carefully evaluate the reports 
of credit analysts (usually executive trainees) on 
the individual or business firm applying for a 
loan and balance the favorable and unfavorable 
elements in reaching a decision, Similarly, the 
trust officer must have a thorough understanding 
of a particular trust agreement, in order to man- 
age properly a fund or estate. Only the wise 
investment of trust funds will enable fulfillment 
of a trust agreement, such as provision for sending 
a young person to college or paying pensions to 


tellers are women, and opportunities for women 
clerks to advance to teller positions will continue 
to be numerous. 

(See introductory section of this chapter for 
information on Where Employed, Earnings and 
Working Conditions, and Where To Go for More 
Information.) 


Officers 


.14; 0-98.01 to .06, .08, .11, .12, .13) 


employees of a business enterprise. Besides super- 
vising financial services, these and other bank 
officers are frequently called upon to give advice 
to individuals and businessmen and to participate 
in community projects. 


Training and Other Qualifications 


Employers in banks have, in recent years, shown 
a marked preference for college graduates in se- 
lecting persons to be trained for officer positions. 
Outstanding individuals with experience in bank- 
ing are sometimes considered for executive trainee 
jobs, however, even if they have only a high school 
education. 

Specialized college education is seldom required 
for executive trainee positions. However, a busi- 
ness administration curriculum with a major in 
banking is excellent preparation; other helpful 
majors are accounting, finance, or statistics. A 
liberal arts curriculum with some courses in the 
fields mentioned and in economics, political sci- 
ence, and commercial law, is usually considered 
good preparation. Courses in English composi- 
tion are also desirable. 

In-service training aimed at developing future 
bank officers is given in most banks. Programs are 
generally designed to give a trainee the “feel” of 
banking and to help bank officers determine the 
position for which the employee is best suited in 
the long run. Clearly defined training programs, 
which may vary in length from 6 months to 2 
years, prevail in large city banks. Trainees may 
work as credit or investment analysts, or be ro- 
tated among various clerical jobs in several bank 
departments. Assignments to teller positions may 
be made in smaller banks. In other programs, 
trainees study, observe, and write reports on de- 
partmental operations. Though many small banks 
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cannot operate formal officer-trainee programs, 
they usually attempt to offer some plan whereby 
promising employees can gain enough understand- 
ing of various banking operations to qualify for 
later advancement. 

Advancement to officer positions may come 
slowly in small town banks, which are often op- 
erated largely as family enterprises and in which 
little turnover occurs. In large city banks with 
special training programs, initial promotions may 
come more quickly. However, many years of 
service are usually required to obtain the thorough 
knowledge of bank operation, bank customers, and 
the community needed to qualify for senior officer 
positions. 

Although experience, ability, and leadership 
qualities receive great emphasis when promotions 
are made, advancement may also be accelerated by 
special study. Courses in every phase of banking 
are offered by the American Institute of Banking, 
a long-established, industry-sponsored school. 
The courses are usually offered locally and most 
banks pay tuition fees after employees successfully 
complete their courses. More advanced training 
is offered in graduate schools of some universi- 
ties—one of the better known is the Graduate 
School of Banking conducted each summer at 
Rutgers University by the American Bankers As- 
sociation. Similar school sessions are sponsored 
by State bankers associations. 
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Employment Outlook 


College graduates who meet the standards ‘or 
executive trainees in banks will probably cont ue 
to be in demand during the remainder of the 1!).0’s 
and the early 1960’s. A number of new posi! ons 
will probably arise from the expected overal: ox- 
pansion of banking discussed in the introduc ory 
section of this chapter. Additional junior ofl: ers 
may also be needed as the use of electronic com- 
puters becomes widespread, and more proy:am 
planning and action is required owing to the 


speedier flow of complicated reports. However, 
the greatest source of openings for officers will con- 
tinue to result from turnover. The American 


Bankers Association estimates that normal re- 
placement needs (from death, retirement, and res- 
ignation) require about 5,000 new officers cach 
year. However, competition for promotion will 
probably remain keen, particularly in the lai,est 
banks. 

Opportunities for women have improved ii re- 
cent years and the outlook is favorable for on- 
tinuation of this trend. Women bank officers ~ ere 
a rarity in the 1920’s, but in 1955, more than © ner- 
cent of all bank officers were women. Most o! the 
women were employed as assistant cashiers. 

(See introductory section of this chapter for 
information on Where Employed, Larnings «nd 
Working Conditions, and Where To Go for More 
Information.) 


DEPARTMENT STORE OCCUPATIONS 


Department Stores and Their Workers 


People who shop in department stores—for 
goods which may range from pins to prefabricated 
houses—come into contact chiefly with the sales 
personnel, Salesmen and saleswomen represent 
about half of all department store workers. How- 
ever, these stores also need hundreds of other types 
of employees—for example, buyers, personnel 
workers, stenographers, porters, elevator opera- 
tors, and deliverymen—to carry on their large 
and complicated businesses. 

Altogether, the country’s 2,700 department 
stores employed more than 800,000 people in 1955. 
Of the 70 different types of retail businesses, the 
only ones which employed more workers than this 
were food stores and eating and drinking places. 
Department stores are important sources of em- 
ployment in all major cities and many suburban 
areas. Their business is so great that the dollar 
volume of their sales is recognized as an important 
indicator of the Nation’s economic health. 


Nature and Location of Department Store Business 


Department stores are distinguished from other 
retail stores by their large size and the enormous 
variety of their merchandise. In their many dif- 
ferent departments, all located under the same 
roof, customers can buy apparel, furniture, home- 
furnishings, electrical appliances, toys, and count- 
less other items. “Bargain basements” are gen- 
erally considered another unique feature of many 
department stores. 

These stores also offer customers a variety of 
services, including various forms of credit, free 
delivery of purchases, gift wrapping, and tele- 
phone and mail-order service. Many have facili- 
ties such as beauty parlors, watch and jewelry 
repair shops, restaurants, and, in some cases, even 
small post offices. Frequently, specialists are em- 
ployed to advise customers on such matters as 
planning of parties, weddings, or home decorating. 

The largest department stores are giant estab- 
lishments with several thousand employees each. 
However, the business also includes stores with as 
few as 25 employees. 


A growing proportion of department stores are 
members of chain organizations. Some belong to 
regional or national chains which may include 
100 or more stores. In addition, a few mail-order 
companies operate large numbers of department 
stores. A growing number of department stores, 
including independently operated stores as well 
as members of chain organizations, operate branch 
store outlets in suburban areas. 

Department stores and their employees are con- 
centrated in downtown areas of cities and, to an 
increasing extent, in the suburbs of large cities. 
Most of these stores are in the States with the 
largest population. However, some of the less 
populous States with expanding metropolitan 
areas also have substantial department store em- 
ployment. Most major department stores—those 
with 500 or more employees—are in big cities: 
New York, Chicago, Los Angeles, Philadelphia, 
Detroit, Pittsburgh, Cleveland, St. Louis, Boston, 
and Washington, D. C. Most medium-size cities 
also have department stores. Though such stores 
are not found frequently in the thousands of small 
cities and towns with less than 10,000 population, 
many of these towns are located within commut- 
ing distance of department stores, which offer both 
shopping facilities and employment opportunities 
to their residents. 


Department Store Occupations 


Department store work includes five major 
functions—merchandising, store operations, finan- 
cial control, sales promotion, and personnel man- 
agement. (See chart 47.) 

Merchandising—the buying and selling of 
goods—is the hub of all department store work, 
and the great majority of employees in merchan- 
dising work are directly engaged in selling. The 
proportion of salespersons tends to be somewhat 
lower in large than in small stores, since the larger 
stores have a greater number of specialized sales- 
supporting personnel to handle customer services 
and other activities needed to complete a sale. In 
stores with sales amounting to more than $50 mil- 
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lion annually, approximately 45 percent of the 
workers were salespersons in 1955, compared with 
more than 60 percent in stores with annual sales of 
$1 to $2 million. Salespeople include not only 
regular, full-time employees but also many thou- 
sands who work part time regularly every week 
or for only a few weeks during the year. It has 
been estimated that about 20 percent of all depart- 
ment store sales personnel are employed on a part- 
time basis. 

Personnel concerned with merchandising work 
also include an important group of executives— 
the buyers and their supervisors, the merchandise 
managers. These merchandising executives, who 
try to anticipate consumer preferences when buy- 
ing goods, comprise a majority of all department 
store executives. 

The largest group of workers behind the scenes 
in department stores is engaged in store opera- 
tions. In this group are many thousands of em- 
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Housekeeping 


ployees who receive, check, and mark prices on 
merchandise to be sold, or wrap and deliver goods 
after they are purchased. Workers with special 
skills—fitters, seamstresses, tailors, upholsterers, 
carpet and linoleum layers, and various types of 
repairmen—make alterations and repairs on mer- 
chandise as part of the service given customers. 
In addition, since department stores are usually 
located in large buildings, some covering an entire 
city block, they need many skilled maintenance 
workers, such as carpenters, electricians, and 
plumbers. They also employ detectives and 
guards to prevent the theft of merchandise and 
otherwise protect store property; elevator opera- 
tors; and porters, maids, and janitors to keep the 
store clean and perform other incidental duties. 

Office workers comprised about 15 percent of all 
department store employees in 1950. Some of 
these clerical workers—file clerks, typists, stenog- 
raphers, and secretaries—do office work in con- 
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nection with sales promotion, personnel manage- 
ment, and other nonfiscal aspects of store manage- 
ment. However, the majority are employed in fi- 
nancial control work. Large numbers of book- 
keepers, office-machine operators, and other office 
workers are needed to handle customers’ charge 
accounts and to keep inventory control, account- 
ing, and budget records. Especially large num- 
bers of clerical workers are employed in big down- 
town stores which may handle recordkeeping and 
other office work for branch stores, as well as for 
their own operations. 

A few store employees, mainly people with spe- 
cial creative ability, work on sales promotion. 
Advertising copywriters, layout men, commercial 
artists, and other specialists in advertising and 
publicity, prepare material for publication in 
newspapers or for radio and television “commer- 
cials.” They also plan promotional campaigns 
to bring more customers to their stores. Window 
trimmers and interior display specialists arrange 
displays of goods to attract customers. 

Supervisors and executives represent approxi- 
mately 10 percent of all department store em- 
ployees. Their positions range from that of sec- 
tion or floor manager to such high-level adminis- 
trative posts as general store manager in charge 
of the store, controller, and personnel manager. 
As mentioned before, the buyers and the people 
who supervise them are included in this execu- 
tive group. Although the trend is toward hiring 
more young college graduates as trainees for ex- 
ecutive positions, outstanding salespeople and 
other experienced employees will continue to have 
good opportunities for advancement to top posi- 
tions. Department stores also employ specialists 
and professional workers—personnel workers, ac- 
countants, lawyers, nurses, and doctors. 

In most major divisions of department store 
work, women employees are in the majority. Fur- 
thermore, women have excellent opportunities for 
advancement in this business; they comprised ap- 
proximately 40 percent of all salaried executives 
in department stores in 1955—a higher proportion 
than in most major industries. Although most of 
these women executives are in merchandising 
work, many are also employed in the controller’s 
division, in sales promotion, and in personnel man- 
agement. 

The work done by buyers, sales personnel, and 
employees in receiving, delivery, and related 
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jobs—some of the largest and most characteristic 
groups of department store workers—is described 
in the separate sections on these occupational 
groups later in this chapter. 

Office workers in department stores are not dis- 
cussed separately since their duties and qualifica- 
tions are similar to those of clerical workers who 
handle office records and correspondence in other 
industries discussed elsewhere in this Handbook. 
(See statements on insurance occupations; bank- 
ing occupations; and also the section on clerical 
occupations.) Similarly, many of the types of 
workers employed in store operations (for ex- 
ample, skilled maintenance workers) or those per- 
forming specialized services (for example, beauti- 
cians and watch and jewelry repairmen) and 
some of the types of professional personnel uti- 
lized by department stores (such as accountants, 
personnel workers, and commercial artists) are 
also to be found in other fields of employment. 
(See index for references to the discussion of many 
of these occupations in other sections of the Hand- 
book.) 


Employment Outlook 


Many thousands of job openings, especially for 
beginners, are expected in department stores each 
year, continuing into the 1960’s. Most openings— 
probably more than 100,000 annually—will result 
from employee turnover, including resignations, 
deaths, and retirements. The greatest number of 
job opportunities will be for salespersons, the 
largest occupational group, but many clerical 
workers will also be needed. Sales and clerical 
jobs have the highest turnover rates, because the 
majority of workers in these jobs are women, many 
of whom leave to get married or take care of their 
families. Turnover is high also among beginners 
in many sales-supporting jobs, such as those of 
checker, marker, wrapper, receiving or shipping 
clerk, and deliveryman—since the experience ac- 
quired in these jobs in department stores quali- 
fies young people for work in a variety of other 
businesses. Thus, many thousands of openings 
will be available for such positions. In addition, 
a continuing demand is anticipated for qualified 
young people to train for executive positions, in- 
cluding those of buyer and sales manager, par- 
ticularly because of the establishment and growth 
of branch stores. Some openings will also be 
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_available for accountants, advertising and display 
artists, personnel workers, and other professional 
and specialized personnel. 

Besides openings due to turnover, some job op- 
portunities will arise during the next several years, 
as new branch stores are established in suburban 
areas. Many branch stores, most of them con- 
siderably smaller than the parent downtown stores, 
have already been opened in suburban shopping 
districts, and more such stores will be established, 
as long as population continues shifting to areas 
around large cities. However, industry leaders 
anticipate continuation of the trend toward the 
building of large branch stores in giant “regional” 
shopping centers. In these centers, stores will be 
bigger, handle a wider assortment of merchandise, 
and create jobs for larger numbers of workers 
than most earlier established branch stores. Since 
relatively more salespeople are employed part time 
in branch than in parent stores, a comparatively 
high proportion of the new openings will be in 
part-time work, 

Employment is likely to remain fairly stable 
in downtown department stores while new 
branches become established and grow. Large 
staffs will still be needed in city stores, which are 
expected to continue to have a substantial sales 
volume even though branch stores will probably 
show greater proportionate increases in sales. 
Moreover, parent stores will perform a number of 
functions for branches, such as buying, advertis- 
ing, accounting, and warehousing of merchandise. 

In the department store business as a whole, 
future employment growth will probably be mod- 
erate compared with that which occurred in the 
1940-50 decade, when employment rose by more 
than one-third. Most of the rise occurred im- 
mediately after World War II, as more goods and 
personnel became available. During the late 1940’s 
and the first 6 years of the 1950 decade, depart- 
ment store employment was fairly stable, with an 
annual average of about 800,000 workers. Rela- 
tively small year-to-year fluctuations in employ- 
ment occurred during this period, however, and 
are likely to continue. 

The expected further growth in the population 
of the United States and rising income levels will 
play an important part in the anticipated long- 
run increase in department store employment. 
However, future levels of business and employ- 
nent in these stores will also depend to a great 
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extent on how effectively they meet the intense 
competition from other types of retail esi» lish- 
ments. Undoubtedly, the total demand fe: mer- 
chandise will, if favorable economic co) | itions 
prevail, continue to grow rapidly. A «cater 
population with more money to spend wi | pur- 
chase an ever-increasing amount of clothin., fur- 
niture, housefurnishings, radio and televisi: sets, 
and other goods. But specialty stores of » rtain 
kinds have, in recent years, increased thei; share 
of retail sales. Between 1948 and 1954, when de- 
partment store sales rose by 12 percent, there was 
a similar rise (14 percent) in apparel stove sales 
but a much greater rise (30 percent) in siles of 
other specialty stores, such as those selling fur- 
niture and household appliances. 

By 1956, many department stores were ready 
making successful efforts to meet the mounting 


competition, and others are expected to ‘ollow 
suit. Neglected downtown shopping av :s are 
being improved by store modernization pro. vams; 
arrangements for customers’ parking ov 'rans- 
portation are being expanded; and local vern- 
ments are being asked to cooperate by aking 
steps to ease congested traffic conditions. 1: addi- 
tion, credit facilities are being further emp) sized, 
in order to stimulate purchases. Also. some 


stores have adopted methods used by their com- 
petitors; for example, a new suburban store, de- 
scribed as a combination supermarket, discount 
house, and bargain basement, is making great 
use of self-service methods and cut-rate prices. 
Unique promotional campaigns, warehouse sales, 
and more night openings are further means by 
which department stores may try to increase their 
business. 

The rise in department store sales expected as 
a result of these measures will probably not lead 
to an equally rapid rise in employment, for several 
reasons. Some office workers may be displaced by 
the introduction of improved office equipment—a 
change commonly referred to as automation. For 
example, electronic devices are being perfected 
which will record sales data from price tags in 
the form of machine punch cards, thus reducing 
the bookkeeping work involved in inventory con- 
trol and in handling customers’ accounts. Simi- 
larly, improved mechanical equipment for han- 
dling merchandise may affect employment in cer- 
tain sales-supporting occupations, such as that of 
stockman and porter. The probable effect of 
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another development—the use of self-service 
techniques—on employment of salespersons is dis- 
cussed in the statement on salespeople later in 
this chapter. 

Because of the many offsetting factors which 
will influence the demand for workers in depart- 
ment stores, the future rate of employment growth 
in this business is uncertain. However, some in- 
crease in the numbers of department store em- 
ployees is expected, as already indicated, and there 
will no doubt continue to be many thousands of 
openings in these stores each year owing to 
turnover. 

Furthermore, regular employees of department 
stores haye a better chance of stable employment 
over a long period of time than workers in many 
other industries. If department store sales should 
slacken, employment could be reduced without 
laying off regular employees by not filling 
vacancies. 


Earnings and Working Conditions 


Inexperienced salespersons generally earned 
from $30 to $40 a week in early 1956, although 
beginning salaries above $40 were paid in many 
large department stores. After the first few 
years, earnings of salespeople may rise by $5 to 
$10 or more a week. Salaries are generally in- 
creased with satisfactory performance in the 
same job or when the employee is transferred 
to a job requiring greater selling ability. Some- 
times salespeople, mostly women, fail to progress 
because they do not remain long enough to qualify 
for better jobs or because they do not have the 
selling aptitude needed for better paying sales 
positions. Although salaries may vary depending 
on the size of a store and its geographic location, 
the greatest differences in earnings of salespeople 
result from differences in the types of goods sold 
and the selling skills required. For example, 
salesclerks who sell merchandise such as handker- 
chiefs, notions, and small housewares, usually earn 
less than shoe salesmen, who may average more 
than $60 or $70 a week. The highest earnings— 
averaging $100 or more a week in some large 
cities—are usually received by men who sell furni- 
ture, major appliances, or floor coverings. Com- 
mission earnings—a percentage of sales—are 
commonly paid in such departments and often a 
specified minimum amount is guaranteed in order 
to cover slack selling periods. Salespersons in 


most other departments usually receive a fixed 
salary or a salary plus commissions. Part-time 
employees are usually paid on an hourly rate 
basis, but many also receive commissions on sales. 

Average weekly earnings of employees (sales- 
persons, sales supporting, and other employees) 
below the supervisory level in department stores 
were approximately $50 in mid-1956. However, 
this figure includes earnings of part-time workers 
who usually work not more than half the number 
of hours worked by full-time employees. Salaries 
in a number of sales-supporting jobs below the 
supervisory level compare favorably with and, 
in some cases, are higher than the earnings of 
salespeople. 

Executive trainees, many of them college grad- 
uates who eventually become buyers, generally 
received salaries ranging from $50 to $80 a week 
in 1956. Salaries are usually higher in large than 
in small stores, and sometimes men are paid more 
than women. A few stores pay above average 
entrance salaries to college graduates with ad- 
vanced degrees. Full-fledged buyers usually re- 
ceive salaries plus commissions or annual bonuses 
based upon sales or profits in the department for 
which they purchase merchandise. A recent study 
showed that more than half of the executives in 
major department stores (many of them buyers) 
earned over $5,000 a year, and that more than 10 
percent made over $10,000. In a few large stores 
in 1955, all buyers earned at least $7,000 a year, 
and the best paid earned from $20,000 to $40,000. 
Many top executives, such as general merchandise 
managers and vice presidents, have even higher 
earnings. 

Most department store employees work a 5-day 
week of 40 hours or less, although the stores, as 
a rule, are open 6 days a week. They usually work 
on Saturdays, when sales volume is heavy. Be- 
fore Christmas and in a few other peak seasons, 
longer hours may be scheduled; most stores give 
nonsupervisory employees additional pay or extra 
time off during slack seasons to make up for this 
overtime. Large department stores usually pay 
a higher than regular rate for hours on duty be- 
yond the normal work schedule. When employ- 
ees work evenings (usually one evening each week) 
supper money is often provided. Buyers and other 
executives may have the same work schedule as 
other employees, or they may work 6 days a week. 
They frequently work 5 and 6 days on alternate 
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weeks. However, they may receive longer vaca- 
tions than nonsupervisory employees. 

Department store employees and, in many cases, 
their direct dependents are usually allowed dis- 
counts of 10 to 20 percent or more on merchandise 
purchased in the store. Christmas and year-end 
bonuses for employees are also widely granted in 
department stores. Many large stores pay part or 
all of the cost for employee benefits such as life in- 
surance, retirement plans, hospitalization, and sur- 
gical plans. 

Generally, work in department stores is per- 
formed in clean, well-lighted, and often air- 
conditioned. areas. However, some department 
store employees, including those in receiving, 
wrapping, and packing, and delivery jobs work in 
service buildings or warehouses or parts of the 
store where working conditions may be somewhat 
less desirable. Most department stores have em- 
ployee lounges, and the larger ones usually have 
employee cafeterias where food may be served at 
low prices. 

A small proportion of department store workers, 
principally in large cities, are union members. The 
union with the largest membership among depart- 
ment store employees is the Retail Clerks Inter- 
national Association, Another organization in 
the field is the Retail, Wholesale and Department 


Store Union. Several unions organize workers 
in certain occupational groups. Among the are 
the International Brotherhood of Tea ters, 
Chauffeurs, Warehousemen and Helpe of 
America; the Building Service Employe:-’ In- 
ternational Union; and to a more limited . \‘ent, 
the Amalgamated Clothing Workers of Ai rica; 
and the International Ladies’ Garment W: 
Union. 


kers? 


Where To Go for More Information 


General information on department store em- 
ployment may be obtained directly from person- 
nel departments of department stores or fron local 
associations of retail merchants in many of the 
larger cities. 

High school students—or adults interes(ed in 
evening courses—may obtain information on 
courses related to the retailing field by coni«cting 
the State Supervisor of Distributive Edi tion 
in the Department of Education in the state 
capital, or the Superintendent of Schools or the 
Coordinator of Distributive Education ix ‘heir 
local community. 

A list of colleges offering specialized cov 
retailing is available from: 


es in 


American Collegiate Retailing Association, 
24 Waverly Place, New York 3, N. Y. 


Buyers 
(D. O. T. 0-74.11) 


Nature of Work 


Buyers have the highly responsible job of 
selecting and purchasing from wholesale houses 
or manufacturers, the huge quantities of goods 
sold in their stores. A buyer in a large store may 
specialize in one type of merchandise, but in a 
smaller store, he may be responsible for purchas- 
ing several different kinds of goods. In any event, 
buyers must order adequate amounts of goods in 
the proper assortments to supply customer 
demands. 

Buyers and their assistants comprise a majority 
of the more than 75,000 executives employed in 
department stores. A very large store may em- 
ploy well over 100 buyers, in contrast to the small- 
est store where the owner and an assistant may do 
the buying. About half of all buyers in the busi- 


ness are women. 


The exact nature of a buyer’s work depends 
not only on the size of a store but also on the type 
of organization and other factors. In large na- 
tional chains, where the buyer may have to pur- 
chase the entire output of a small factory or order 
goods in carload lots, his function is usually limi- 
ted to buying. However, in many department 
stores, buyers (who may also be called department 
managers) direct all the activities involved in the 
operation of a sales department. In addition to 
buying, they usually assist in supervising and 
training salespeople, help prepare expense budgets, 
participate in planning sales promotional cam- 
paigns and merchandise displays for their depart- 
ment, and perform many other functions. Buyers 
deal with people at all levels—their own sales- 
people, department store executives, such as con- 
trollers or sales promotion managers, and sales- 
men from factories and wholesale houses. 
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In order to select goods that will be sold readily, 
successful buyers need a great deal of information 
about merchandise and merchandising. They try 
to anticipate consumer preferences by keeping in- 
formed of the latest fashions and products. They 
evaluate past sales records to determine the kinds 
of merchandise customers prefer and the prices 
they are willing to pay. Buyers also rely on in- 
formation from sales managers in branch stores 
and on “want slips” prepared by salespeople. In 
addition, they often spend time on the selling 
floor of their department to obtain firsthand 
knowledge about the kinds of goods customers 
prefer. In many of the smaller stores, they help 
sell merchandise in their department. 

Buyers must have a thorough knowledge of the 
cost of materials and be able to judge workman- 
ship, in order to bargain skillfully with sellers and 
obtain the best values for the money spent. They 
keep informed about the goods available by read- 
ing trade magazines and catalogs, and also develop 
numerous contacts with sellers. In larger stores, 
buyers spend about 20 to 30 percent of their time 
visiting merchandise markets throughout the coun- 
try; sometimes they make trips to foreign markets. 
To meet the keen sales competition from other 
stores, the buyer frequently examines reports pre- 
pared by “comparison shoppers.” In addition, the 
buyer must take account of general business trends, 
economic conditions in the particular store locali- 
ties, and of seasonal, social, and other factors that 
may affect department store sales. 

Every department store employs someone who 
performs the buying function; however, buyers 
are mainly concentrated in large stores and the 
larger cities. Buyers employed in downtown de- 
partment stores with branches also buy for these 
suburban units and visit them to keep informed of 
their needs. Buyers employed by large national 
chain organizations, where buying is centralized, 
usually work in the home office location. Central- 
ized buying is also performed for groups of stores 
through “resident buying offices” which employ 
buyers in the Nation’s principal market centers— 
New York, Chicago, San Francisco, Los Angeles, 
St. Louis, and Dallas. 


Training and Other Qualifications 


In selecting people to train for the position of 
buyer, department stores emphasize such personal 


characteristics as initiative, maturity, the ability 
to speak well, a pleasing personal appearance, and 
ease in dealing with people. Selling experience is 
also generally considered essential background for 
buyers’ work. Other characteristics emphasized 
in selecting buyers are the capacity to organize 
one’s work and to work under pressure, a thorough 
knowledge of merchandise, and the ability to bar- 
gain aggressively and skillfully with sellers. 

Although formal educational training is seldom 
a specific requirement for buyer jobs, a growing 
proportion of buyers hired in recent years have 
been college graduates. These graduates may have 
majored in liberal arts, in business subjects, or in 
a variety of other fields. However, the most help- 
ful preparation is a 4-year college course with a 
major in retailing. Such courses usually include 
retail buying and merchandising, fashion and de- 
sign, store operations, consumer economics, and 
mathematics as applied to retailing—pricing, con- 
trolling inventories, and analyzing profit and loss 
statements. Although only a small number of uni- 
versities and specialized schools offer full 4-year 
retailing programs, there has been a substantial in- 
crease in the number of colleges which offer one or 
more retailing courses. Study in distributive edu- 
cation programs at the high school level, discussed 
later in the statement on salespersons, is also 
helpful. 

Since most department stores follow a promo- 
tion-from-within policy, outstanding young peo- 
ple who begin in sales work or even in some sales- 
supporting jobs have opportunities to advance to 
assistant buyer or buyer positions. In addition, 
many large department stores hire individuals, 
mostly college graduates or those with some col- 
lege training, as trainees for executive positions, 
including particularly that of buyer. Large de- 
partment stores may recruit trainees through con- 
tacts they maintain with colleges, or they may 
hire individuals who apply in person. Appli- 
cants are interviewed personally and, in some 
cases, given intelligence or aptitude tests. 

Many large stores have formal training pro- 
grams for executive trainees, which generally last 
from 6 months to a year. These trainees, includ- 
ing both newly hired college graduates and work- 
ers promoted from within, may at first receive 
formal instruction in merchandising subjects and 
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then be rotated in various jobs where they may 
handle customer adjustments, do clerical work for 
buyers, or serve as section and floor managers. 
Those without previous selling experience usually 
also work initially as salespeople. After a year or 
two, trainees may be assigned to work as head of 
stock or assistant buyers. 

Individuals who demonstrate ability as assist- 
ants are promoted to buyer positions as openings 
arise. A broad estimate of the average time re- 
quired to obtain this promotion is from 4 to 5 
years; however, individuals may advance in much 
less time or wait a longer period, depending on the 
situation in a particular store. The National Re- 
tail Dry Goods Association indicates that a large 
proportion of buyer jobs are filled by men and 
women in the 25- to 35-year age group. In large 
downtown department stores which have sub- 
urban branches, the line of promotion may be 
from assistant buyer to sales manager in a branch 
store, and then to buyer in the parent store. 
Branch sales managers mainly have managerial 
duties, although they also help buyers by giving 
them useful information on buying needs. The 
most successful buyers may also have opportuni- 
ties for promotion to division merchandise man- 
ager in charge of a group of departmental buyers, 
and later to general merchandise manager at the 
head of the store’s merchandising activities. At 
the top of the “promotion ladder” are the policy- 
making executive jobs of general manager, vice 
president, and president. Most department store 
presidents have a background of experience as a 
buyer. 
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Employment Outlook 


Employment opportunities for departme::! store 
buyers are expected to remain favorable for ihe re- 
mainder of the 1950 decade, at least. In 19-6, col- 
leges which specialized in retailing education in- 
dicated that their graduates could readily {ind em- 
ployment as trainees for department store «xecu- 
tive positions, including that of buyer. !n the 
years ahead, the majority of openings wil! result 
from deaths and retirements of buyers, ani! from 
resignations, especially among young assistant 
buyers or trainees who do not qualify for ai vance- 


ment or who leave their jobs for other reasons. 
A moderate number of new jobs will probally be- 
come available as new branch stores, which are 
expected to be larger in size and to stock more 
goods, are established. A few more assistan! buy- 
ers may also be needed in parent stores, whei« buy- 


ers do the purchasing for branch stores. ever- 
theless, competition will probably remain koon for 
buying positions, which are better paid and ener- 


ally considered more challenging than some other 
department store occupations. 

Women will continue to have good opp. uni- 
ties to become buyers, since employers ge! rally 
recognize that women can compete on an equal 
footing with men in many buying jobs avd are 


particularly successful in buying women’s goods. 
Buyers in stores which centralize the buying for 
their branches may spend more time in the future 
on buying duties and less on managing depart- 
ments and sales activities. 

(See introductory section of this chapter for 
Earnings and Working Conditions and for addi- 
tional information on Employment Outlook.) 


Salespersons 
(D. O. T. 1-70.10; 1-75; 1-97.) 


Nature of Work 


Salespersons in department stores spend most 
of their time behind counters or on sales floors, 
selling one kind or related kinds of goods. Since 
they are in contact with the public more than other 
employees, they can help greatly to build the 
store’s reputation by efficient and courteous service. 

In large stores, salespersons usually sell a par- 
ticular type of merchandise—for example, junior- 
miss dresses, women’s and misses’ better dresses, 

or women’s inexpensive dresses. In smaller 


stores, they may handle several related kinds of 
stock, such as various dress lines and also women’s 
suits and coats, or they may sell widely differing 
kinds of merchandise throughout the store. The 
successful salesperson not only sells a large volume 
of goods but also has a favorable record showing 
a minimum of sales returns by customers. 

After greeting customers and finding out what 
types of merchandise they want, salespersons help 
them in their selections and may suggest addi- 
tional merchandise for purchase. During peak 
selling periods, they must have the ability to wait 
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Saleswoman helps customer select gloves. 


on more than one customer at a time. It is obvi- 
ous that the person who sells articles such as sta- 
tionery or candy does not have to use as much 
salesmanship as the person who sells television 
sets, furniture, or fashion merchandise. How- 
ever, each salesperson needs a thorough knowledge 
of the goods in his department, in order to em- 
phasize the chief selling points and serve custom- 
ers properly. He must usually be able to discuss 
differences in style, color, size, quality, and price 
and may also show customers how to use and take 
care of merchandise. 

When the customer has decided what he will 
buy, the salesperson fills out a sales slip specifying 
the items bought; the price; the amount due for 
taxes, if any; whether the purchase was made on 
a cash, ©. O. D., or charge basis; and any de- 
livery arrangements. Salespeople also usually 
make change for customers, using a cash register. 
At the end of the day, they must compare cash 
register totals with their sales sheets and turn in 
their cash together with sales slips. 

Salespersons must keep their stock in order and 
neatly arranged. When goods run low, they may 
order an additional supply from reserve stock, 
and if requested merchandise is not available in 
the store, they often fill out “want slips” to guide 
the buyers in ordering goods. From time to time, 
they assist in taking inventory. In smaller stores, 
they may also mark goods, put away stock, do 
display work, run errands, and help keep the store 
clean. The alert salesperson has a general under- 
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standing of store operations, so that he can explain 

the services available and direct customers to the 

appropriate departments. Sometimes, salespeople 

are assigned to work as “comparison shoppers.” ` 
This job involves visiting other stores and obtain- 

ing information about styles, quality, and prices 

of goods in order to help their employer evaluate 

and adjust merchandising policies. 


Training and Other Qualifications 


Employers in department stores prefer high 
school graduates for saleswork. Applicants 
should have an aptitude for selling and the per- 
sonal qualities necessary for work where contacts 
with people are important. A pleasing manner, 
a neat appearance, and the ability to speak dis- 
tinctly are assets for salespeople. They must also 
be physically able to be on their feet all day. 

Although specialized educational courses are not 
required for beginning sales jobs, high school sub- 
jects such as commercial arithmetic, speech, and 
home economics courses which give merchandise 
information are useful. The most helpful educa- 
tional preparation is that obtained under the “dis- 
tributive education” program offered in many 
local school systems. Under this combined work- 
and-study program, students are employed part 
time, at least 15 hours per week, in department or 
other retail stores. They also take school courses 
in such subjects as salesmanship, retailing arith- 
metic, speech, marketing, and the identification 
and care of all kinds of materials—textiles, woods, 
or plastics—used in consumer goods. Participa- 
tion in this program not-only helps young people 
determine if they like department store work but 
also gives them valuable experience. 

Young people who are interested in sales jobs 
may apply directly to department store personnel 
offices. Applicants are generally given personal 
interviews. The applicant who fills out his appli- 
cation form carefully and makes a favorable im- 
pression during his interview has the best chance 
of employment. Some stores give aptitude tests 
for hiring and job placement purposes. People 
who have had part-time selling experience are 
likely to receive preference for full-time jobs. In- 
experienced young people are often assigned to 
sell goods in departments where salesmanship may 
not be an important factor. 

Most department stores have in-service training 
programs for newly hired salespeople. Large 
stores usually hold formal training sessions last- 
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ing about 3 days to acquaint newcomers with store 
rules, teach them how to fill out sales slips and use 
the cash register, and to explain credit facilities 
and other practical matters. Some stores also 
stress salesmanship in these preliminary training 
programs. However, new workers learn how to 
sell mainly through actual sales experience, usu- 
ally-wader the guidance of an experienced worker, 
called a sponsor. Many stores help their begin- 
ning salespersons in still other ways—through 
followup training sessions on salesmanship, as- 
sistance from section heads or floor managers, and 
regular meetings with the buyers aimed at provid- 
ing information on the merchandise. Such infor- 
mation is important, because customers are most 
likely to buy from salespeople who show that they 
are thoroughly informed as to style, quality, price, 
and use of the merchandise they are selling. 
A promotion-from-within policy for salesper- 
_ sons is followed by most stores. Salespeople are 
rated chiefly on their sales and service records and 
ability to deal with people. As openings develop, 
salespersons may be promoted to section head or 
head of stock and then to assistant buyer and buyer, 
or they may be transferred to sales jobs in better 
paying departments requiring greater selling 
skills, and later move up the ladder to positions as 
buyers. Sometimes, salespeople are transferred to 
and advance in nonselling jobs, such as those in 
personnel work or store operations. Advance- 
ment opportunities for outstanding young people 
who have little specialized education are better in 
the department store field than in a number of 
other industries. It should be borne in mind that 
experience in sales work in department stores is 
transferable to jobs in many other types of retail 
businesses. 


Employment Outlook 


Many employment opportunities for salesper- 
sons are expected each year in department stores, 
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continuing into the 1960’s. A number of workers 
will be needed to fill new positions, especially in 
new branch stores, but far greater numbers will be 
required to replace those leaving the occupation. 
The fact that most salespersons are women is one 
major reason for the high replacement rate in sales 
jobs. In addition, many young people change em- 
ployment after gaining some sales expericice, 

In 1956, some department stores had <:(liculty 
hiring enough salespeople for full-time jobs, and 
most stores had even greater difficulty hiring part- 
time help, on either a year-round or season: basis. 
This situation will probably persist throughout the 
remainder of the 1950 decade at least, assuming 
that general business conditions remain good. 
Thus, there will continue to be many employment 
opportunities not only for young people, but also 
for older people and housewives, especially as part- 
time workers in suburban stores. 

Growth in employment of sales personnel will 


depend in part on the extent to which employers 
use self-service techniques. These techniųnes are 
designed to help customers examine and purchase 
goods easily and quickly with little assistance from 


salesclerks. However, it is not expected that com- 
plete self-service will be greatly extended in de- 
partment stores, since customers appear to prefer 
personal attention from salespeople. Although 
department stores have experimented with self- 
service methods for many years, they have been 
used only on a small scale by most stores, and least 
of all for the sale of goods which require an evalu- 
ation of quality or demonstration by salespeople. 
However, if employers should make widespread 
use of self-service methods, growth in the employ- 
ment of sales personnel would be limited. 

(See introductory section of this chapter for 
Location of Work, Earnings and Working Condi- 
tions, and for additional information on Employ- 
ment Outlook.) 


Receiving, Delivery, and Related Occupations 


Nature of Work 


Many thousands of department store workers— 
receiving clerks, checkers, markers, packers, pack- 
age routers, sorters, and deliverymen—are re- 
quired to handle merchandise, in order to get it to 
the selling floors and delivered to the customer. 
Men are usually employed where the work in- 


volves handling heavy merchandise, as in unload- 
ing operations or bulk packing. However, many 
women are employed as wrappers or stock girls, 
where physical strength is not an important 
factor. 

The number of receiving, delivery, and related 
workers in each store depends mainly on the size 
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Receiving clerk and his assistants check incoming merchandise. 


of the store and the amount and type of customer 
service provided. In small stores, an employee 
may have a variety of duties; for example, a re- 
ceiving room worker may help unload merchan- 
dise, unpack goods, and check for damage or 
shortages, and also help in marking operations. 
In the largest stores where huge stocks of mer- 
chandise are handled, large staffs are required. 
Specialization is feasible in such stores, and each 
worker is assigned a few specific duties. 

The movement of goods in large department 
stores to the sales counters and selling floors re- 
quires the cooperative effort of workers in a va- 
riety of occupations. Warehousemen and porters 
unload merchand from shippers’ cars and 
trucks—often using forklift trucks, conveyor 
belts, and other mechanical equipment. After 
stock is unloaded, receiving clerks (D. O. T. 
1-34.04) compare the shippers’ invoices with the 
number of merchandise packages to see that quan- 
tities are correct. Goods are then sent to the re- 
ceiving checkers (D. O. T. 1-84.15) who unpack 
and check each item for quantity, price, and color, 
and carefully examine goods for any damage. 
Markers (D. O. T. 1-12.47) indicate the retail 
price of each item by using crayons, rubber stamps, 
or price tickets. They check back to invoices to 
make sure that the price and departmental iden- 
tifications are correct. Sometimes, markers use 
special machines that mark the ticket and attach it 
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in one operation. In large stores, making price 
tickets and marking merchandise may be separate 
functions. The last operation in receiving work 
is usually performed by stock clerks (D. O. T. 
1-88.01) who store merchandise in stockrooms and 
fill orders for stock as it is needed on selling floors. 
Stock boys and girls (D. O. T. 9-88.40) bring mer- 
chandise to sales counters from reserve stockrooms 
in the store, when salespeople need additional 
items. 

Packaging “sold” merchandise for delivery to 
customers is done mostly by wrappers and pack- 
ers (D. O. T. 9-68.30), Wrappers select a box 
or carton of the proper size and wrap items se- 
curely and neatly. Fragile goods and bulky items 
are usually handled by packers, who use large, 
well-made cartons and boxes to protect merchan- 
dise against damage. After the merchandise is 
packaged and properly addressed, it is sent to the 
delivery department for routing, sorting, and de- 
livery. outers (D. O. T. 1-34.11) place route 
numbers on packages according to delivery ad- 
dresses, and sorters (D. O. T. 1-84.10) place the 
packages in bins according to route numbers. 
Sometimes the router or sorter also does the work 
of a sheet writer or stubber (D. O. T. 1-84.08), 
whose job is to go from bin to bin and record infor- 
mation about outgoing parcels on a record sheet or 
remove and file stubs attached to packages. Fi- 
nally, the goods are loaded in delivery order se- 
quence by the delivery truck driver who may be 
assisted by a helper. 


Training and Other Qualifications 


Young people with little formal education may 
be hired for many beginning jobs, such as receiv- 
ing clerk, checker, marker, and stock boy and girl. 
However, some stores prefer high school gradu- 
ates. Good work habits and traits such as punc- 
tuality, a sense of responsibility, initiative, and 
leadership are personal assets which help in ad- 
vancement. Workers in a number of these jobs 
must be physically able to be on their feet for long 
periods or to handle heavy and bulky packages. 

Like prospective salespersons, young people 
seeking beginning jobs in store operations may 
apply to department stores in their local shopping 
districts. Under the promotion-from-within pol- 
icy followed by most department stores, workers 
already employed in the store receive first consid- 
eration for supervisory positions. A receiving 
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clerk or marker, for example, may be promoted 
to “squad head” in charge of a group of receiving 
room workers. Further promotions to such po- 
sitions as receiving room supervisor and assistant 
manager or manager of inside delivery usually 
depend on an individual’s leadership qualities and 
demonstrated ability. 

Although a person’s educational background re- 
ceives little emphasis in beginning receiving and 
delivery jobs, it can be an important factor in 
promotion, particularly since capable workers in 
these occupations are often offered opportunities 
for advancement in other lines of department store 
work. For example, outstanding workers who 
also have the qualities generally considered de- 
sirable for salespeople may be transferred to sales- 
work and move up the “job ladder” in the mer- 
chandising field. High school graduation, gen- 
erally preferred for selling work, is particularly 
helpful if the curriculum included courses in re- 
tailing given under the distributive education 
program, 


Employment Outlook 


Many thousands of openings for receiving, de- 
livery, and other workers in related occupations 
are expected each year continuing into the 1960's. 
Most of the openings are expected to occur from 
the high replacement rate resulting mainly from 
younger employees shifting to other jobs in the 
department store business or changing to other 
employment. The same basic factors that under- 
lie the employment outlook for department store 
salespeople—rising population and income, and 
increasing retail sales—are expected to affect em- 
ployment prospects favorably for workers in jobs 
connected with receiving, stocking, and delivery 
operations. 
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In 1956, some large stores had dificul y filling 
vacancies in routine store-operation jobs. The 
general shortage of young people (18-2! years of 
age), who are usually preferred for mos! | ypes of 
receiving, packing, and delivery jobs, had im- 
proved employment opportunities for ; ople in 
the older age groups, particularly in jo s where 
physical stamina is not an important fac(ov, 

Over the long run, most job openings will con- 
tinue to arise from the need to replace workers 
who leave their jobs. A moderate number of new 
jobs will probably become available as branch 
stores are opened in expanding suburban areas. 
However, proportionately fewer sales-supporting 
workers than salespersons may be hired iu branch 


stores, since parent stores usually perforin some 
nonselling functions for branches. Thoh new 
and improved equipment for handling 1\\.rchan- 


dise will probably continue to be intro:!::ced in 
shipping and receiving departments, this \\vvelop- 
ment is expected to affect only a small proportion 
of employees, mainly unskilled workers \\ |» move 
merchandise. Jobs of checkers, wrappers. o: stock 
clerks will probably be little affected. 

A prolonged economic downturn wou! | likely 
affect receiving and delivery workers move seri- 
ously than sales personnel. Only a smal! propor- 
tion of store operations workers are employed part 
time, compared with sales workers, Therefore, 
layoffs of regular store employees in jobs con- 
nected with receiving and delivering goods could 
not be reduced to any extent by cutting down 
on the number of part-time employees, as might be 
done in the case of salespeople. 

(See introductory section of this chapter for 
Location of Work, Earnings and Working Con- 
ditions, and for additional information on Æm- 
ployment Outlook.) 
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The Electric Light and Power Industry and its Workers 


America’s technological advancement in the past 
75 years could not have been possible without elec- 
tric power. Electricity is used today not only to 
supplement the working power of the men and 
women who produce the Nation’s goods and serv- 
ices, but also to heat, cool, and light homes and 
commercial establishments. 

Today, about 55 million customers including 
homes, stores, and factories are serviced by our 
utility systems which generate, transmit, and dis- 
tribute electric energy. Many different types of 
technical and skilled workers are needed to insure 
the dependable electrical service that utility sys- 
tems provide. These include such workers as elec- 
trical engineers, powerplant operators, elec- 
tricians, linemen, meter readers, and workers in of- 
fice occupations. In many communities, the local 
utility is one of the best sources of interesting 
and steady jobs. 


Nature and Location of the Industry 


The electric light and power industry is made 
up of utility systems which make and distribute 
electric current for lighting, heating, and operat- 
ing electrical appliances and machinery used in 
homes and industry. An electric utility system 
uses a complex set of equipment—powerplant, sub- 
stations, and wires—to make electric current and 
carry it directly to places where it is used. 

The instantaneous delivery of electricity to the 
user as he needs it is the distinctive feature of the 
operation of electric power companies. Electric- 
ity is a form of energy which cannot be efficiently 
stored in large quantities but must be used almost 
at the same moment it is produced. Each cus- 
tomer can begin to use current or increase his con- 
sumption at any time by merely pushing a button. 
For this reason, a power company must have suf- 
ficient capacity to meet peak consumer require- 
ments. 

Some utility systems generate, transmit, and dis- 
tribute only electrical energy; other systems pro- 
duce both electricity and gas. This chapter is 
concerned with employment opportunities only in 


those jobs relating to electric light and power in 
both types of utility systems. In 1956, private 
utility systems which generate and distribute only 
electrical energy employed about 253,000 workers. 
The private combined gas and electric systems 
had about 173,000 employees, of whom an esti- 
mated 70 percent were working in connection with 
electric service. In addition to employees found 
in private utility systems, an estimated 65,000 
workers were employed by Federal, State, and 
municipal utility systems. Manufacturing com- 
panies which produce electric power for their own 
use also employ workers in this field. 

Electric utility service now reaches into almost 
every locality. About 3,500 electric systems served 
almost 25,000 communities and rural areas in 1956. 
Electric utility jobs are found in small towns as 
well as large, and in rural areas as well as in urban 
communities throughout the Nation. Most jobs, 
however, are in the more heavily populated areas, 
especially where industrialization is extensive. 
Large cities have a disproportionately large share 
of electric utility employment, not only because 
they contain many customers, including large in- 
dustrial users, but also because the headquarters 
of most of the large systems are in the cities. The 
extension of electric service into rural areas in 
recent years has brought more jobs into the smaller 
towns. Federal hydroelectric projects have cre- 
ated some new jobs in relatively isolated areas. 


Electric Light and Power Processes and Jobs 


The production and distribution of large quan- 
tities of electric power require workers in many 
different occupations. The number and kinds of 
jobs in electric utilities are affected by the heavy 
reliance on automatic equipment. In relation to 
the volume of sales, fewer electric utility employ- 
ees are needed than in most other industries. 

In mid-1956, about 14 percent of the workers 
in this industry were employed in generating 
plants. About 21 percent were employed in the 
processes involved in the distribution of power to 
customers. Because of the great amount of equip- 
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ment and facilities and the need for keeping them erators. Most electric current is generited by 
in good running order, about 17 percent of the means of waterpower or by steam wiih uses 
workers in utility systems were employed in main- coal or vil as fuel. However, develop: ents in 
tenance or custodial jobs. About 10 percent were peacetime nuclear research point to futu: large- 
in customer servicing jobs. Administrative and scale commercial production of electricity with the 
clerical workers together made up over 31 percent use of atomic energy as a source for powe“ senera- 


of the industry’s work force and engineering and tion. Basic powerplant jobs include boi! opera- 
technical personnel comprised more than 7 percent. tors, turbine operators, and auxiliary e\)\ipment 
The following brief description of how the elec- Operators who watch over and check tl equip- 


tric utility system operates may help provide a ment which produces the power. Groups of 
clearer picture of the nature and organization of workers known as switchboard operators control 


the jobs in this industry. Chart 48 gives a simpli- the movement of the current through the venerat- 
fied picture of how electric current is generated ing station circuits and onto transmission lines 
and how the current travels from the generating carrying current away from the station to the 


station through the transmission and distribution Users. Watch engineers supervise all powerplant 


systems to the individual users. employees. 

Powerplant Operations. The first process in pro- Transmission and Distribution Operations. After 
viding electric power to consumers is the produc- electricity leaves the powerplant, it passe- onto the 
tion of electricity in the powerplants of utility transmission lines which link the generat) plant 
companies through the operation of electric gen- to the distribution network serving the in ividual 
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customers. Transmission lines may carry current 
from a distant hydroelectric powerplant to the 
city where it is to be used; or they may carry 
'urrent from a power station in a city to distribu- 
tion substations in the various neighborhoods or 
to substations in outlying areas served by the 
power company. Transmission lines also serve to 
tie together the generating stations of a single sys- 
tem or the power facilities of separate systems. 
In this way, power can be interchanged to meet 
varying demands. 

From the generating plant, electric power is 
sent through a transformer in a step-up substation 
in which the voltage (measure of electric force or 
pressure) is raised in order to send electricity over 
distances by means of transmission lines. Trans- 
mission lines may be carried on tall steel towers 
across the countryside or they may be buried in 
lead-sheathed underground cable in cities. The 
transmission system ends at a stepdown substation 
where transformers reduce the voltage to a point 
at which the power can be passed on to the distri- 
bution system. Wires fan out into a network of 
other wires which are run to the final users of 
electric power. A large industrial user may be 
served by a line running directly from the sub- 
station. Individual homes get their current from 
secondary lines which branch off from the main 
lines leading away from the substation. The prin- 
cipal workers of the transmission and distribution 
systems consist of the men who control the flow of 
electricity—load dispatchers and substation opera- 
tors—and the men who construct and maintain 
power lines—linemen, cable splicers, troublemen, 
and their helpers. 


Customer Service. As the electric power enters 
the wiring system of a customer’s building, it is 
measured by a meter installed by the local utility 
company, After the current is measured so that 
the customer can be billed for his consumption, 
the physical operations of the utility in bringing 
power to its customers are completed. Workers 
in customer service jobs include meter readers who 
tead the consumption figures from the meter and 
metermen who install, test, and repair meters. 
Another customer service job is that of the district 
representative who generally is employed in rural 
areas. His work includes reading meters, collect- 
ing overdue bills, connecting and disconnecting 
meters, and making minor repairs on them. He 
also receives complaints about service and reports 


of line trouble and transmits them to a central 
office for handling. 

The duties, training, and other qualifications; 
employment outlook; and earnings of workers en- 
gaged in powerplant, transmission and distribu- 
tion, and customer service activities are discussed 
separately at the end of this chapter. 


Maintenance and Custodial Activities. A con- 
siderable number of workers are engaged in main- 
taining and repairing the equipment used by the 
electric utilities. The duties of these skilled 
craftsmen are similar to those of maintenance 
workers in other industries. Among the more 
important workers in the maintenance jobs are 
electricians, instrument repairmen, maintenance 
mechanics, machinists, plumbers, and boiler- 
makers. Electric utilities also employ custodial 
workers such as janitors, guards, and watchmen, 
(Detailed discussion of the duties, training, and 
employment opportunities in the important main- 
tenance occupations appears elsewhere in this 
Handbook. See index for page numbers.) 


Engineering and Technical Activities, Engineers 
plan generating plant additions and installations 
of new transmission and distributing equipment, 
supervise construction and installation, develop 
improved operating methods, and test the efficiency 
of the many types of electrical equipment. In 
most electric utilities, electrical engineers hold a 
large proportion of the top supervisory and admin- 
istrative jobs. Many engineers are employed in 
sales development work to aid industrial and com- 
mercial customers in their utilization of electrical 
equipment and lighting. They stimulate greater 
consumption of electricity by demonstrating the 
advantages of electrical equipment and suggesting 
places where more electricity can be effectively 
used. About 7 percent of the total employment in 
this industry is made up of engineering and techni- 
cal personnel including electrical engineers, drafts- 
men, and engineering aids. (A detailed discussion 
of the duties, training, and employment oppor- 
tunities in engineering and other technical fields 
appears elsewhere in this Handbook. See index 
for page numbers.) 


Administrative and Clerical Activities. Because 
of the tremendous amount of record keeping neces- 
sary for running the business operations of elec- 
trie utilities, the industry employs a higher pro- 
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portion of administrative and clerical personnel 
than many other industries. Nearly a third of 
the industry’s work force is employed in clerical 
and administrative jobs. Many of the workers 
in these jobs are women. Large numbers of 
stenographers, typists, bookkeepers, office machine 
operators, file clerks, and accounting and auditing 
clerks are employed by electric utilities. These 
workers keep records of the services rendered by 
the company, make up and send out bills to cus- 
tomers, and prepare a variety of statements and 
statistical reports. Administrative employees in- 
clude such specialized workers as accountants, 
personnel officers, purchasing agents, lawyers, and 
salesmen. (A detailed discussion of the duties, 
training, and employment opportunities in cleri- 
cal fields appears elsewhere in this Handbook. 
See index for page numbers.) 


Employment Outlook 


A continued slow increase in employment in 
electric utility systems is expected in the late 1950’s 
and the 1960's. This rate of increase is expected 
to be slower than the overall growth of the Na- 
tion’s total labor force. Job opportunities for new 
workers will arise primarily from the need to re- 
place workers who die, retire, leave the labor force 
for some other reason, or transfer to other indus- 
tries. 

Since its origin in 1882, when it served 59 cus- 
tomers, the electric light and power industry has 
grown rapidly, and by 1956 it was serving almost 
55 million customers. The following capacity and 
production data illustrate the rapid expansion of 
the electric utility industry since 1920: 


—— 


Capacity* | Produc- 
Year (kw. in |tion*(kw.-hr. 
millions) | in billions) 
12.7 39. 4 
21.5 61.5 
32. 4 91.1 
34. 4 95. 3 
39. 9 141.8 
50. 1 222. 5 
68. 9 329. 1 
75. 8 370. 7 
82. 2 399. 2 
91.5 442. 7 
102. 6 471.7 
114.5 546. 8 


eee 
*Kilowatts measure the capacity of electric generators; kilowatt-hours 
measure the production of electricity—the amount consumed or sold. 
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The electric light and power industry had its 
greatest growth after World War IT. The capac- 
ity of electric generators and the production of 
electric power both more than doubled in the 
decade since the war. 

Continued large increases in demand for «lec- 
tric power are expected in the late 1950's anc the 
1960s, Levels of business and industrial activity, 
consumers’ incomes, and population growt! are 
major factors in determining the amount of «lec- 
tric power required. Demand for electric power 
is also affected by the introduction of new uses for 
electricity and by the greater use of existing 
equipment. 

Analysis of the various factors affecting the de- 
mand for electric power indicates that electric 
light and power capacity and production may 
double in the 1956-66 decade. Future demands 
for electricity can be best understood by consider- 
ing the needs of each of the principal groups of 
users of electricity. In 1955, industrial plant- pur- 
chased more than half of the power sold by utility 
companies. The use of electricity has become es- 
sential in industrial operations for runnin: mo- 
tors, for lighting, for special processing ii the 
chemical and metallurgical industries, an for 
many other operations. Considering both (he fa- 
yorable long-term economic outlook for industry 
in general and the new uses for electricity 1n in- 
dustrial processes, a sustained long-run increase 
in the proportion of electricity consumed by in- 
dustry may be expected. 

Residential customers purchased about a quar- 
ter of the electric power from utility companies in 
1955. Total demands by households for electricity 
will increase substantially during the 1956-66 dec- 
ade because of the increasing population and the 
growing number of family units; the expected 
widespread introduction of new types of electrical 
appliances; and the wider use of already-estab- 
lished household appliances, such as television sets, 
air-conditioning units, and freezers. 

About 17 percent of the electric power produced 
in 1955 was bought by commercial establishments, 
such as stores, office buildings, theaters, and hotels 
for light, air-conditioning, heat, and sign display. 
As new equipment, such as electric cooking equip- 
ment in restaurants, is more universally adopted, 
it is expected that consumption of electricity in 
commercial establishments will rise. Local, State, 
and Federal agencies and street and interurban 
railways and electrified railroads, which con- 
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sumed the balance of electric energy produced in 
1955, are also expected to increase their use of 
electricity in the next decade. 

Employment in the electric light and power in- 
dustry has generally grown at a much slower rate 
than the inerease in capacity and production. A 
unique situation arose during World War II when 
capacity and production expanded but employ- 
ment dropped by 20 percent as thousands of the 
industry’s workers entered the Armed Forces. 
Utility systems were able to carry on with fewer 
employees partly by curtailing service functions. 
Sales departments were discontinued and mainte- 
nance work was temporarily postponed wherever 
possible. Customers’ meters were read every other 
month instead of each month, saving manpower 
time in reading meters and in preparing bills. At 
the end of the war, electric utility companies re- 
built their staffs and provided new services. From 
1945 to 1949, employment increased by about 40 
percent. Since 1949, employment has increased 
very slowly—about 1 percent a year. During this 
period (1949-56) production and capacity nearly 
doubled. 

There are several factors responsible for this 
great increase in capacity and production of elec- 
tric power without a comparable increase in the 
number of workers. The most important has been 
the increasing use of instrumentation and the in- 
stallation of larger and more automatic equipment 
in generating plants and in transmission and dis- 
tribution departments. With manpower needed 
mainly to check gages and control instruments, the 
introduction of new and more eflicient equipment 
has made possible great increases in output per 
worker employed. 

These and similar developments will continue to 
affect the number of new workers needed for the 
prospective utility expansion. Most of the new 
generating plants will be larger than those now in 
use, and larger powerplants require far fewer em- 
ployees per unit of output. The plants will have 
modern layouts including centralized operations 
control operations which tends to reduce employ- 
ment requirements. New equipment for transmis- 
sion and distribution of power is generally more 
trouble-free and flexible than the older types, re- 
quiring less maintenance work and linework. 
More efficient billing and recordkeeping systems 
and equipment will enable utilities to handle more 


customers per clerical employee. 
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As a result of these factors, only a small in- 
crease in employment can be expected in the elec- 
tric light and power industry despite the antici- 
pated doubling of capacity and production during 
the 1956-66 decade. However, there will be some 
differences in the rates of growth among the dif- 
ferent occupational groups employed by the elec- 
tric utilities. For example, maintenance crafts- 
men will increase at a faster rate than most other 
occupational groups because of the need to main- 
tain the growing amount of machinery and equip- 
ment. On the other hand, the building of unat- 
tended substations in residential areas may reduce 
the need for substation operators. (The employ- 
ment outlook for some of the important electric 
utility occupations is discussed at the end of this 
chapter.) 

Although the continued expansion of electric 
power output will create some openings for new 
workers, replacement needs will be the major 
source of job opportunities. The electric light 
and power industry employed almost 450,000 
workers in 1956. Thousands of job openings for 
new workers will arise each year to replace those 
workers who die, retire, or transfer to other fields 
of work. 


Earnings and Working Conditions 


Earnings in the electric utility industry are gen- 
erally higher than in other public utility indus- 
tries and in many manufacturing industries, In 
December 1956, nonsupervisory employees of elec- 
tric light and power utilities averaged $2.29 an 
hour and $94.58 a week. 

Most nonsupervisory electric utility workers in 
the production, transmission, and distribution de- 
partments, are members of unions. The bargain- 
ing agent for most of these workers is the Inter- 
national Brotherhood of Electrical Workers or 
the Utility Workers Union of America, A num- 
ber of independent unaffiliated unions also repre- 
sent some utility workers. 

Generally, electric utility union contracts call 
for premium pay for overtime work in excess of 
8 hours a day or 40 hours a week and for holiday 
work. Most contracts also provide that the rate 
of pay for evening and nightwork be higher than 
the basic day rate. In 1956, this was generally 
about 10 cents an hour more than the basic day 
rate. Overtime work is sometimes required in 
this industry, especially during emergencies, such 
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as floods, hurricanes, or bad storms. During an 
“emergency callout,” which is a short-notice re- 
quest to report to work during nonscheduled 
hours, the worker is generally guaranteed a mini- 
mum of 3 or 4 hours’ pay at his basic hourly rate, 
and travel time to and from the job is counted 2s 
worktime. 

In addition to these provisions which affect the 
pay envelope directly, other benefits for utility 
workers are provided by electric companies. Peri- 
ods of annual vacation are granted to workers ac- 
cording to length of service. Usually, contracts 
provide for a 1-week vacation for 6 months to 1 
year of service, 2 weeks for 1 to 15 years, 3 weeks 
for 15 to 25 years, and 4 weeks for over 25 years 
of service. The number of paid holidays a year 
varies from 6 to 12 days, depending on locality. 
Nearly all companies have sick leave provisions for 
their employees. A typical program provides 
that payments for sick leave be made to employees 
with more than 2 years of service. Provisions for 
sick leave beyond 7 days are covered in benefit 
plans adopted by most companies. The majority 
of electric utility workers are covered by group 
insurance plans which usually include sickness, re- 
tirement, and disability benefits. 

The frequency of accidents per man-hour 
worked is much lower in the electric light and 
power industry than in most manufacturing indus- 
tries. Workers in some occupations are more sub- 
ject to accidents than others. Accidents occur 
most frequently among the line and cable splic- 
ing crews. Among the more frequent causes of 


Powerplant 
Nature of Work 


The powerplant operators are the core of the 
powerplant staff. They are responsible for watch- 
ing, checking, and controlling the operation of the 
various kinds of equipment. They must see that 
the equipment is functioning efficiently and detect 
instantly any trouble which may arise. There are 
four classes of powerplant operators—boiler opera- 
tors, turbine operators, auxiliary equipment oper- 
ators, and switchboard operators. Supervision of 
the operation of the powerplant is handled by a 
chief engineer and by the watch engineers under 
him. At the other end of the scale are the laborers 
and helpers who assist the operators. 
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injuries are electrical shock, falls from poles and 
towers, blows from falling or flying objects, and 
motor vehicle accidents. Around the gen«rating 
plant and substation, failure to observe safety 
regulations while working near high voltae lines 
and equipment may jeopardize the life of the 


worker. Such accidents, however, are not «mon, 
Because of the dangers of electrocution a1! other 
hazards, the electric companies and unions have 
made intensive efforts to enforce safe working 
practices. Utility companies have set up safety 
rules for employees to follow. Strict adherence to 
safety standards is required. Asa result, the acci- 


dent rate has been declining in recent yexrs. In 
1955, there were 7.1 disabling injuries per million 


man-hours worked among the employees of electric 
utility systems as compared with an average of 
12.1 in all manufacturing industries, according to 


a Bureau of Labor Statistics survey. 
Where To Go for More Information 


Additional information about jobs in |) electric 
light and power industry can be obtained ‘rom the 
local electric utility company or from (he local 
offices of unions which have electric utility workers 
among their membership. If no union is | sted in 
the telephone directory, write to the follow ing na- 
tional headquarters and ask them to re!or your 
letter to their nearest branch : 

International Brotherhood of Electrical Workers, 
1200 15th St., Washington 5, D. C. 

Utility Workers Union of America, 

1413 K St., Washington 5, D. C. 


Occupations 


Boiler Operators (D. O. T. 5-72.930). A boiler 
operator regulates the fuel, air, and water supply 
used in the boilers, and maintains proper steam 
pressure to turn the turbines. He does this by 
means of control valves, meters, and other instru- 
ments mounted on panel boards. One man may 
operate one or more boilers. In many power- 
plants the coal is fed to the boilers by mechani- 
cal coal stokers. In more modern plants, pul- 
verized coal, oil, or gas is piped into the boiler. 
Coal and ash handlers, cleaners, and helpers re- 
move the ash if coal is the fuel. Boiler operators; 
of course, are employed only in steam generating 
plants, none being needed in hydroplants. 


| 
| 
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By means of valves, meters, and other instruments, the boiler 
operator regulates the fuel, air, and water used in boilers. 


Turbine Operators (D. O. T. 5-51.120). Turbine 
operators control and operate the turbines and 
generators. In small plants they may also op- 
erate auxiliary equipment or a switchboard. 
Modern steam turbines and generators operate at 
extremely high speeds, pressures, and tempera- 
tures; therefore, close attention must be given the 
pressure gages, thermometers, and other instru- 
ments which show the operations of the turbo- 
generator unit. The turbine operators record the 
readings of these instruments and also check the 
oil pressure at bearings, the speed of the turbines, 
and the circulation and amount of cooling water 
in the condensers which change the steam back 
into water. The turbine operators are responsible 
for starting and shutting down the turbines and 
generators as directed by the switchboard operator 
in the control room. Other workers, such as help- 
ers, cleaners, and oilers, assist the turbine opera- 
tors. Sometimes, auxiliary equipment operators 
are under his supervision. 


Auwiliary Equipment Operators (D. O. T. 5- 
51.115). These workers regulate and tend such 
equipment as pumps, fans and blowers, condensers, 
evaporators, water conditioners, compressors, and 
coal pulverizers. They check and record readings 
on instruments which show how their equipment 
is functioning. Since auxiliary equipment may go 
out of order occasionally, the operators must be 
able to detect trouble quickly, make accurate 
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judgments, and sometimes make repairs. The 
various types of auxiliary equipment are essen- 
tial to the powerplant process since they are di- 
rectly connected with the operation of the boilers 
and the turbines. As powerplants become larger, 
the auxiliary equipment increases in complexity 
and size and more of it is required to operate the 
plant. 

In some of the smaller plants, there are no 
separate auxiliary equipment operators. The tur- 
bine operators handle this work along with their 
other duties. In larger plants, however, auxiliary 
equipment operators often outnumber turbine op- 
erators. The auxiliary equipment is used only in 
steam generating plants. 


Switchboard Operators (D. O. T. 5-51.130). 
These workers control the flow of electric current 
in the generating station from generators to out- 
going power lines. They usually work in a con- 
trol room which is separated from the generating 
room and which has switchboards and instrument 
panels. Switches control the movement of cur- 
rent through the generating station circuits and 
onto transmission lines carrying the current away 
from the station to the users. 

Instruments show such information as the power 
requirements on the station at any instant, the 
powerload on each line leaving the station, the 
amount of current being produced by each genera- 
tor, and the voltage of the current. The operator 
uses the switches to distribute the power demands 
among the generators in the station, to combine 
the generator current, and to regulate the passage 
of the current onto various powerlines in accord- 
ance with demands of the users served by each 
line. When changing power requirements on the 
station make it necessary, he orders generators 
started or stopped and at the proper time connects 
them to the power circuits in the station or dis- 
connects them. For most of these operations, he 
receives telephone orders from a load dispatcher 
in the system headquarters who controls the flow 
of current throughout the system. 

The switchboard operator and his assistants also 
make tests frequently on instruments before them 
to see that current is moving through and out of 
the powerplant properly and that correct voltage 
and frequency are being maintained. Among his 
other duties, the switchboard operator keeps a log 
of all switching operations and of load conditions 
on generators, lines, and transformer banks. He 
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obtains this information by making regular meter 
readings. 

In plants with high generating capacity, the 
equipment is generally more varied and complex 
than in smaller plants. Disturbances in the sys- 
tem may have far-reaching effects, causing inter- 
ruptions in service over a large area. As a result, 
switchboard operators switch their lines and test 
their equipment more frequently than operators 
in smaller plants, and thus require a greater de- 
gree of skill. 

Tn some of the new powerplants, duties of the 
switchboard operator may be combined with those 
of boiler operator and turbine operator. In such 
cases, he may be called a control room operator. 
Generally, these powerplants are constructed with 
controls from all departments centralized in the 
control room. From the central control room, the 
control room operator, with several assistants, 
watches all powerplant controls and directs the 
boiler repairman or the turbine repairman to make 
repairs when the instruments show that the equip- 
ment is not running properly. 


Watch Engineers (D. O. T. 5-95.320). The prin- 
cipal supervisory workers in a powerplant are the 
watch engineers. They supervise the employees 
responsible for the operation and maintenance of 
boilers, turbines, generators, auxiliary equipment, 
switchboards, transformers, and other machinery 
and equipment. Watch engineers may be super- 
vised by a plant superintendent who is generally 
in charge of the entire plant. In small plants, the 
watch engineer may be the top supervisory em- 
ployee. 


Training, Other Qualifications, and Advancement 


New workers in powerplants generally are hired 
as laborers or cleaners. They gradually advance 
to more responsible jobs as they learn about op- 
erating the equipment and as openings occur. 
Formal apprenticeships in powerplant jobs are 
rare. 

Typically, after starting as a laborer or helper, 
it takes from 1 to 3 years to became a fully quali- 
fied auxiliary equipment operator and from 4 to 
8 years to become a boiler operator, turbine opera- 
tor, or switchboard operator. A person learning 
to be a boiler operator might spend from 2 to 6 
months as a laborer before being promoted to the 
job of oiler. Depending on openings and the 
worker’s aptitude, the oiler may either advance to 


boiler helper and eventually to boiler opetor, or 
he may transfer to the maintenance de})\'tment 
and work his way up to boiler repairm:: Most 
large cities require that boiler operi rs be 
licensed. 


In many plants, turbine operators are lected 
from among the auxiliary equipment o) ators, 
The line of advancement in other com) :nies is 


from laborer to turbine helper. The help-r then 
may either advance to turbine operator ov he may 
transfer to turbine repairman, depending on open- 


ings. Where a system has a number of generating 
plants of different size, operators get experience 
first in the smaller stations and then are promoted 


to the larger stations to fill vacancies. Most large 
cities require that turbine operators be licensed. 
Switchboard operators work first as helpers, 
then as junior operators, and finally as s“: ior op- 
erators. They also may be advanced frou, -maller 
stations to the larger ones because operni x Con- 


ditions in the larger stations are usual much 
more complex. Some utility companies |» \¢ men 
from among the substation operators anc ansfer 


them to switchboard operating jobs. Tl» duties 
of both classes of operators have much in © inmon, 
In the larger plants, switchboard opera's can 
advance to the job of chief switchboard operator, 
Watch engineers are selected from the »xperi- 
enced powerplant operators. At least 5 to ‘0 years 
of experience as a first-class operator is usually re- 
quired to qualify for a watch engineer's job. 


Employment Outlook 


Little increase in powerplant employment is ex- 
pected in the late 1950’s and the 1960's despite the 
anticipated large expansion of generating facili- 
ties. Replacement needs, however, will provide 
several hundred opportunities for new workers to 
enter this field of employment each year. 

New plants and replacements for wornout and 
obsolete equipment have many automatic operat- 
ing features not contained in many of the older 
units. This will greatly reduce the number of 
workers required per unit of capacity and output. 
For example, an operator can generally handle a 
large modern turbogenerator unit which turns out 
150,000 kilowatts as well as he can one that pro- 
duces half that amount. Moreover, occupations 
in generating plants are gradually being consoli- 
dated. With growing centralization of automatic 
controls, operators are able to tend more equip- 
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nent. For example, in some plants, 1 man and 
his helper can watch the controls for 3 boilers or 
3 turbines. The addition of another boiler or tur- 
bine does not necessarily mean the addition of 
another operator. Furthermore, the trend has 
been to rotate boiler operators and turbine opera- 
tors so they can get experience on both types of 
operations, These factors are resulting in little in- 
crease in employment in powerplant occupations 
despite greatly increased generating capacity. 

Job openings will result primarily from the 
need to replace those workers who die, retire, or 
leave the industry to take other jobs. Death and 
retirement alone will create about 4,000 job open- 
ings in the 10-year period between 1956-66. 

The introduction of atomic energy as a fuel, re- 
placing coal, oil, and waterpower, will not greatly 
affect the number of skill requirements of power- 
plant employees. Generally, about the same num- 
ber and types of operators will be required to run 
an atomic-powered plant as are required to op- 
erate a steam generating plant. 


Earnings and Working Conditions + 


The earnings of powerplant workers vary ac- 
cording to the type of job and the geographic 


location of employment. An examination of a 
number of union agreements covering only the 
large cities in the northeastern and midwestern 
sections of the country indicates the following 
range of top hourly rates in selected powerplant 
occupations in mid-1956 : 


Boiler operator... . 25-$2. 90 
Turbine operator. 
Auxiliary operator. 


Switchboard operator__. 


A powerplant is typically well lighted and ven- 
tilated and its interior presents a very orderly 
appearance. Even steam plants are generally 
quite clean since coal is handled by mechanical 
equipment separated from principal work areas. 
The turbine room is airy and clean, but there is 
usually considerable noise from the whirring tur- 
bines. Switchboard operators in the control room 
often sit at the panel boards, whereas boiler and 
turbine operators are almost constantly on their 
feet. Not much strenuous activity is required of 
powerplant operators and rarely any lifting. 
Since generating stations usually operate 24 hours 
a day, 7 days a week, some powerplant employees 
must work nights and weekends. 


Transmission and Distribution Occupations 


Nature of Work 


More than a fifth of the workers employed by 
electric light and power companies are in trans- 
mission and distribution jobs. These workers are 
primarily employed in getting electric power to 
the users. The principal workers of the transmis- 
sion and distribution systems are the men who 
control the flow of electricity—load dispatchers 
and substation operators—and the men who con- 
struct and maintain power lines—linemen, cable 
splicers, troublemen, groundmen, and helpers. 
Linemen make up the largest single occupation 
in the industry. 


Load Dispatchers (D. O. T. 5-51.520). Load dis- 
patchers are the key operating workers of the 
transmission and distribution departments. They 
control the’ flow of electricity. The load dis- 
patcher’s room is the nerve center of the entire 
utility system, From this location, the dispatcher 
controls the plant equipment used to generate elec- 
tricity and directs its flow throughout the system. 
He gives telephone orders to the generating station 
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Pilot board in a load dispatcher's room. Load dispatchers 
direct the flow of power throughout the utility system. 


switchboard operators and to the substation op- 
erators. He directs how power is to be routed 
and determines when additional boilers and gen- 
erators are to be started or shut down in line with 
the total power needs of the system. 
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The load dispatcher must anticipate demands 
for electric power before they occur so the system 
will be prepared to meet them. Power demands 
on utility systems are not constant; they change 
from hour to hour. A sudden afternoon rainstorm 
can cause a million lights to be switched on in 
a matter of minutes, but boilers often must be 
heated for as long as 2 hours before they are ready 
to produce sufficient steam for generating. The 
load dispatcher must, therefore, keep in touch with 
weather reports from hour to hour. He must 
also be able to direct the handling of any emer- 
gency situation, such as a transformer or trans- 
mission line failure, and to route current around 
the affected area. Load dispatchers are also in 
charge of the interconnections with other systems, 
and they direct the transfer of current between 
systems as the need arises. 

The load dispatcher’s source of information 
centers in the pilot board which dominates the 
dispatcher’s room. The board is a complete map 
of the utility system which enables the dispatcher 
to determine at a glance the conditions that exist 
at any point. Meters show the output of indi- 
vidual power stations, the total amount of power 
being produced, and the amount of current flowing 
through the principal transmission lines. Red 
and green lights may show the positions of switches 
which control generating equipment and trans- 
mission and distribution circuits as well as high 
voltage connections with substations and large in- 
dustrial customers, The board may also have 
several recording instruments which make a 
graphic record of operations for future analysis 
and study. 


Substation Operators (D. O. T. 5-51.210). The 
substation operator is generally in charge of a 
substation and is responsible for its efficient opera- 
tion. Under orders issued by the load dispatcher, 
he directs the flow of current out of the station by 
means of a switchboard. The switchboard in the 
substation is similar in purpose to the switchtower 
in a railroad yard. Incoming energy from the 
powerplant is switched to the outgoing lines on 
which it is needed. Depending upon the type of 
substation, electrical voltage may be either raised 
or lowered. The flow of electricity from the in- 
coming lines to the outgoing lines is controlled by 
the circuit breakers. The substation operator con- 
nects or breaks the flow of current by pushing or 
pulling the switches which control the circuit 
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breakers. Ammeters, voltmeters, and oiher types 
of instruments located on the switchboa | register 
the amount of electric power flowing through each 
line. In some substations, where altern::. ing cur- 
rent is changed to direct current to meet ' |\c needs 
of special users, the operator controls ihe con- 
verters which perform the change simult neously. 

In addition to his switching duties, tho substa- 
tion operator must check the operation of all 
equipment and see that it is maintained in good 
working order. He supervises the activitics of the 


other substation employees on his shift, and as- 
signs tasks and directs their work. However, in 
small substations he may be the only employee. 


Linemen (D. O. T. 5-53.420). Linemen construct 


and maintain powerlines which carry electricity 
from the generating plant to the consunier. On 
new construction, special line crews cus! inarily 
erect the steel towers for transmission lin»s. The 
digging of holes and the raising of wooden poles 
is largely done by the growndmen (D. O. T. 9- 
54.10) under the supervision of the linen. The 


Much of the linemen’s work consists of repairs or routine 
maintenance. 
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linemen bolt or screw crossarms to the poles or 
towers, and nail or clamp insulators in place on 
the crossarms. With the assistance of the ground- 
men, they raise the wires and cables and install 
them on the poles or towers by attaching them to 
the insulators. In addition, linemen attach a wide 
variety of equipment to the poles and towers, such 
as lightning arrestors, transformers, and switches. 

Although the installation of new lines and 
equipment is important, much of the linemen’s 
work consists of repairs or routine maintenance. 
When wires, cables, or poles break, it means an 
emergency call for a line crew. Linemen splice or 
replace broken wires and cables and replace broken 
insulators or other damaged equipment. 

In some power companies, linemen specialize in 
particular types of work. Those in one crew may 
work only on new construction and others may 
do only repair work. In some cases, linemen 
specialize on high voltage lines using special “hot 
line” tools. 


Troublemen (D. O. T. 5-53.422). These workers 
are journeymen linemen with several years of ex- 
perience who are assigned to special crews which 
handle emergency calls for service. They move 
from one special job to another, as ordered by a 
central service office which receives reports of line 
trouble. Often troublemen receive their orders by 
direct radio communication with the central serv- 
ice office. 

Troublemen must have a thorough knowledge 
of the company’s transmission and distribution 
systems. They first locate and report the source 
of trouble and then attempt to restore service 
by making the necessary repairs. Depending on 
the nature and extent of the trouble, a troubleman 
may restore service in the case of minor failure, 
or he may simply disconnect and remove damaged 
equipment. He must be familiar with all the 
circuits and switching points so that he can safely 
disconnect live circuits in case of line breakdowns. 


Cable Splicers (D. O. T. 5-53.950). Cable splicers 
install and repair underground lines, performing 
about the same service as the linemen do on the 
overhead lines. When cables are installed, the 
cable splicers supervise the laying of the conduit 
and the pulling of the cable through it. The 
splicers then join the cables at connecting points 
in the transmission and distribution systems. At 
each connection or break in the cable they wrap in- 
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sulation around the wiring and seal the cable with 
lead joints much the same as a plumber closes a 
pipe joint. Most of the actual physical work in 
the placing of new cables is done by the helpers 
and laborers who are members of the cable laying 
crew. 

Cable splicers spend most of their time in repair- 
ing and maintaining the cables and changing the 
layout of the cable systems. Splicers must know 
the arrangement of the wiring systems, where the 
lines are connected, and where they lead to and 
come from. Each line is numbered throughout its 
length at every connecting point and switchbox 
and at the control board of the generating plant or 
substation. The splicers must make sure that the 
wires do not get mixed and that the continuity of 
each line is maintained from the substation to the 
customer’s premises. 


Training, Other Qualifications, and Advancement 


Load dispatchers are selected from among the 
experienced switchboard operators and operators 
of the larger substations. Usually, at Jeast from 
7 to 10 years of experience as a senior switchboard 
or substation operator is required for promotion 
to load dispatcher. To fill an opening for this job, 
an applicant must demonstrate his knowledge of 
the entire utility system. 

Substation operators generally begin as assistant 
or junior operators. It usually takes a total of 3 
or 4 years of on-the-job training to become an 
operator in a large substation. Often workers be- 
gin in small substations and are promoted to larger 
stations as they become more experienced, 

It usually takes about 4 years of on-the-job train- 
ing to qualify as a journeyman lineman. In some 
companies, this training is given through a formal 
apprenticeship but in many systems, the training 
of linemen has not been formalized. Under a for- 
mal apprenticeship, there is a written agreement, 
usually worked out with the union, which covers 
the content of the training and the length of time 
the apprentice works in each stage of his training. 
A principal feature of apprenticeship as compared 
with informal training is that the apprentice is 
definitely assured of becoming a journeyman line- 
man if he completes his training satisfactorily. 
Also, his promotion from one training step to 
another occurs at specified intervals. The appren- 
ticeship agreement generally contains a provision 
that at least 144 hours of classroom instruction a 
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year be given to the apprentice. The courses taken 
include blueprint reading, elementary electrical 
theory, electrical codes, and methods of transmit- 
ting electrical currents. In mid-1956, about 1,750 
linemen were receiving their training under a for- 
mal apprenticeship program. 

The apprentice usually begins his training as 
a groundman; he assists the lineman by helping 
to set poles in place and by passing tools and 
equipment up to him. After a training period 
of approximately 6 months, the apprentice begins 
to do simple linework on “dead lines” (lines of 
low voltage). While on this work, he is under 
the immediate direction of a journeyman lineman 
or the line foreman, After about a year, he is 
assigned more difficult work, but is still under 
close supervision. During the last part of his ap- 
prenticeship, the trainee does about the same kind 
of work as the journeyman, but with more super- 
vision. When he begins to work independently as 
a journeyman lineman, he is first assigned more 
routine and less difficult tasks. After he acquires 
several years of experience and demonstrates a 
thorough knowledge of the company’s transmis- 
sion and distribution systems, he may advance 
from lineman to troubleman. 

The training of lineman under the informal 
method is generally similar to the apprenticeship 
and usually takes about the same length of time. 
The worker begins as a groundman and progresses 
through increasingly difficult stages of line work 
before becoming a journeyman. 

Candidates for linework should be strong and 
in good physical condition to carry on the strenu- 
ous work of climbing poles and lifting lines and 
equipment. They must also have steady nerves 
and good balance to work at the tops of the poles 
and to avoid the hazards of live wires and falls. 

Cable splicers get their training on the job, 
usually taking about 4 years to become fully qual- 
ified. Workers begin as helpers and then are pro- 
moted to assistant or junior splicers. In these 
jobs, they are gradually assigned more difficult 
tasks as their knowledge of the work increases. 


Employment Outlook 


A continued slow increase in the employment 
of transmission and distribution workers is ex- 
pected during the late 1950’s and the 1960's. Re- 
placement needs will provide most of the job open- 
ings in this field of employment. 
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There will be differences in the rate of growth 
among the various transmission and ()~!ribution 
occupations. Because of the need to co~!ruct and 
maintain the growing amount of transi) 'ssion and 
distribution lines which are anticipatel in the 
1956-66 decade, the number of linemen «nd trou- 
blemen are expected to increase more raj ily than 
the other occupations in this field of work. How- 
ever, even for linemen, the increase wil! be mod- 


erate. Little increase in the number of cable- 
splicers is expected because most large cities are 
already equipped with underground linc installa- 


tions and little expansion of underground con- 
struction is anticipated because of its high cost 
compared with overhead wire installations. The 
number of substation operators will show little, if 
any, growth. The introduction of improved and 
more automatic equipment and the growing use of 


unattended substations in residential »:vas may 
actually reduce the need for substation operators. 

The need to replace transmission and :listribu- 
tion workers who die, retire, or transfor 1o other 
fields of work should result in a few thousand job 


opportunities each year. 


Earnings and Working Conditions 


The earnings of transmission and distribution 
workers vary according to occupation and geo- 
graphic location of the job. An examination of 
a number of union agreements coveriny selected 
occupations in transmission and distribution de- 
partments in northeastern and midwestern sec- 
tions of the country in mid-1956 indicated the 
following range of top pay rates: 

Substation operator __ 
Lineman —_____-_ 
Groundman ___ 
Troubleman _ 
Cable splicer 


No recent earnings data are available for load dis- 
patchers; however, according to past information, 
this is the highest paid transmission and distribu- 
tion job. 

Load dispatchers and substation operators gen- 
erally work indoors in pleasant surroundings: 
Linemen and troublemen work outdoors in all 
kinds of weather and they must do a considerable 
amount of climbing. Cable splicers do most of 
their work in manholes beneath city streets—often 
in cramped quarters. Safety standards developed 
over the years by utility companies, with the ¢o- 
operation of unions, have greatly reduced the 
hazards of these jobs. 


ELECTRIC LIGHT AND POWER OCCUPATIONS 


Customer Servi 


Nature of Work 


Workers in customer servicing jobs include 
those who read, install, test, and repair meters so 
that the utility companies can accurately charge 
each customer for his consumption of current. 
Also in this group are company agents in rural 
areas and appliance servicemen working in com- 
pany-operated shops which repair electrical equip- 
ment owned by the customers. 


Metermen (D. O. T. 5-83.456). Metermen are the 
most skilled workers in this group. They may in- 
stall meters and frequently they test them, but 
their main job is to repair meters on company- 
owned property, such as those in powerplants and 
substations, as well as those on customers’ pre- 
mises. Some metermen can handle all types of 
meters, including the more complicated ones used 
in control operations of utility systems in indus- 
trial plants and in other places where large quan- 
tities of electric power are used. Others specialize 
in repairing the simpler kinds, like those used to 
record consumption in homes. Often, some of the 
large systems have meter specialists, such as meter 
installers (D. O. T. 5-88.450, .451) and meter 
testers (D. O. T. 5-83.452). Meter installers in- 
stall and remove meters. Meter testers specialize 
in testing not only the small meters on home- 
owners’ property but also the more complicated 
ones used in relay testing and control operations 
of the utility systems. 


Meter Readers (D. O. T. 1-49.94). Meter readers 
go into homes, stores, and factories to read the con- 
sumption of electric current registered on the 
meter. They record the amount of current used 
in a certain period so that each customer can be 
billed for it. Meter readers watch for, and re- 
port, any tampering with the meter, power di- 
version, and other conditions affecting meters. 


District Representative. Another occupation 
among the customer-servicing jobs is that of the 
district representatives. This job is unique in the 
industry since it includes the duties of several spe- 
cialized workers. District representatives usually 
serve as company agents in outlying districts, in 
localities where the utility company does not have 
an office, and where the small number of custom- 
ers does not justify the use of more specialized 
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ng- Occupations 


Meters are tested periodically to make sure they are accurately 
measuring consumption of electricity. 


workers. Their work includes reading meters, 
collecting overdue bills, connecting and discon- 
necting meters, and making minor repairs on 
them. They also receive complaints about service 
and reports of line trouble and transmit them to a 
central office for handling. 


Appliance Servicemen (D. O. T. 5-83.041). Some 
electric utility companies employ appliance serv- 
icemen who install, repair, and service electrical 
appliances either in the company’s shop or on the 
customers’ premises. In a large city where many 
appliance servicemen are employed, they may spe- 
cialize in servicing only one type of appliance; 
however, the companies generally require that the 
servicemen know how to fix many types of 
appliances. 


Training, Other Qualifications, and Advancement 


Metermen usually begin their jobs as helpers in 
the meter testing and meter repair departments. 
Young men entering this field should have a basic 
knowledge of electricity. About 4 years of on- 
the-job training is required to become a fully qual- 
ified meterman. Some companies have formal ap- 
prenticeship programs for this occupation in 
which the worker advances along well-defined 
lines of progression. 

Utility companies usually employ inexperienced 
men to work as meter readers. They generally 
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learn the job by accompanying the experienced 
meter reader on his rounds until they have learned 
the job well enough to go out on their rounds alone. 
This job can be learned in a relatively short time. 


Employment Outlook 


Slowly rising employment is expected in this 
field of work in the late 1950’s and the 1960’s. 
The many new customers who will be served by 
electric utilities will lead to an increasing number 
of meters in use and will result in some increase 
in the number of meter readers. There will be only 
a limited growth in the number of metermen be- 
cause the new meters now being installed are better 
constructed and require much less maintenance 
than the earlier models. The need to replace 
workers who die, retire, or transfer to other fields 
of work will provide a small number of openings 
for new workers each year. 


Earnings and Working Conditions 


The earnings of workers in custome: servicing 
jobs vary according to the type of jo! and the 
geographic location of employment. In :nid-1956, 
top rates paid to metermen ranged rin about 
$2.30 to $3.15 in the northeastern and 1 «| western 


sections of the country. Little infor ation is 
available on wages of meter readers or «\;pliance 
servicemen, but an examination of a few union 
contracts indicates that their hourly vates gen- 
erally ranged from $1.80 to $2.25 in mi-1956. 
The job of the meter reader is not physically 
hard, but he must walk all day and he must usually 
do a great deal of stair climbing. Metermen and 
appliance servicemen work indoors under typical 
repair shop conditions except when rej iring or 


installing meters or appliances on «\istomers’ 


premises. 


ELECTRONICS MANUFACTURING OCCUPATIONS 


The Electronics Industry and Its Workers 


Electronic manufacturing is one of our most 
dynamic and rapidly growing industries. Em- 
ployment in the industry more than doubled be- 
tween 1947 and 1956, and approximated 450,000 
in late 1956, An additional 40,000 workers were 
engaged in the development and manufacture of 
electronic products in other industries, particu- 
larly those making aircraft and business machines. 

Electronics products such as radio and television 
are found in nearly every home. Many other elec- 
tronic products, less familiar to the average per- 
son, are widely used in manufacturing processes 
and commercial activities. Electronic products 
are also vital to the national defense. For ex- 
ample, electronic equipment is an integral part of 
every piloted aircraft, guided missile, and ship. It 
is essential to military communications, and it is 
the heart of the radar network set up to give warn- 
ing in case of enemy air attack, Another important 
aspect of the industry is its large-scale research 
and product development activity which creates a 
constant flow of new and improved electronic 
products for home, industry, and defense. 

The electronics industry provides job oppor- 
tunities for persons with widely different levels 
of skill and education, Some jobs in the industry 
can be learned within a few weeks; others can be 
filled only by persons with university graduate 
training in science. 


Nature and Location of the Industry 


Before World War II, this industry was gen- 
erally known as the radio industry. Its principal 
products were radios, broadcasting equipment, 
other receiving and transmitting equipment, parts, 
and electronic tubes. However, with the rapid 
development of other products in the general 
field of electronics, the broader term “electronics 
manufacturing” has come into general use. The 
electronics manufacturing industry consists of 
those plants engaged in producing electronic 
products or their components. The industry may 
be divided into four major product groups: (1) 


Radio and television sets and other consumer prod- 
ucts; (2) military and industrial equipment; (3) 
electronic tubes; and (4) components such as 
capacitors and transformers. 

Electronic products utilize the properties of 
electrons (very light, negatively charged particles) 
especially in vacuum or gas filled tubes or semi- 
conductors. These tubes and semiconductors con- 
trol a flow of electrons. Common examples of elec- 
tron tubes are the tubes used in radio and television 
sets. Semiconductors, such as transistors, are the 
basic electronic components in some small radios 
and in many military products. Many electronic 
products either transmit radio waves through the 
air or receive them, e. g., broadcasting equipment, 
radios, radar, and navigational equipment. In 
other equipment, however, electrons are released 
and put to use by electron tubes within the equip- 
ment itself, e. g., electronic computers. 

Household television and radio sets are the most 
widely used consumer electronic products. The 
industry produces other consumer products such 
as hearing aids, phonographs, high fidelity equip- 
ment, recorders, and electronic stoves. Another 
major group of products are electronic instruments 
for controls, counting, and inspection. In highly 
mechanized or automated plants, these electronic 
devices are used for the automatic control of ma- 
chinery. In chemical processing plants, they are 
used for checking properties of liquids and gases, 
for flow control, and for measurement. Electronic 
computers are being applied in numerous indus- 
tries. Two-way radio and commercial radar are 
other widely used industrial electronic products. 
Science also relies on electronic equipment. Many 
devices used by medical science and by many 
branches of physics are electronic. Electronic 
microscopes and electronic telescopes have been 
particularly valuable in expanding the frontiers 
of knowledge. 

A great variety of electronic equipment is used 
in military products. Airborne electronic systems 
are essential for controlling guided missiles, air- 
craft flight control and navigation, communica- 
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tions, and weapons fire control. Radar, proximity 
fuses, and mine detectors are other important 
military products. 

Some companies are engaged solely in producing 
adio and television tubes which they sell to other 
firms. Similarly, there are many plants which 
produce one or a few component parts which are 
used in other plants in the final assembly of elec- 
tronic products. 

Electronics manufacturing plants are located 
in 24 States and the District of Columbia. The 
States with the largest number of electronic 
workers in late 1956 are shown in chart 49. These 
were California, Illinois, Massachusetts, New 
Jersey, Pennsylvania, and New York. The metro- 
politan areas with the highest concentrations of 
employment were Boston, Chicago, Los Angeles, 
New York, Paterson—Passaic, Philadelphia, and 
San Francisco. Many of the newer plants in this 
industry are located in suburban and rural areas. 


CHART 49 


SIX STATES HAVE 70 PERCENT OF ELECTRONICS 
MANUFACTURING EMPLOYMENT, 1956 * 


PERCENT OF TOTAL, 1956” 


Under 3.0% 
(XA 3.0% and under 10.0% 
10.0% and Over 


UNITED STATES DEPARTMENT OF LABOR 
BUREAU OF LABOR STATISTICS 
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How Electronic Products Are Made 


The wide range of products manufactured and 
the considerable variation in production tech- 
niques make it difficult to generalize «!out the 
manufacturing process in this industr). Some 
companies produce most of the componi is they 
use, whereas others primarily assemble } "ts pro- 
duced by other firms. The principal |» acetime 
electronics products are mass produced. |! owever, 
some complex specialized military and industrial 
equipment and components are made to order in 
small quantities. 

Most plants in the industry specialize in manu- | 
facturing one type of end product such as tele- 
vision sets, radios, computers, guided missiles, or 
instruments, or one type of componen! such as 
resistors, antennas, capacitors, coils, or tuners. | 
Even where plants do produce more than one kind | 
of product, each product is generally pro iuced by 


š Estimated 
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separate departments and on separate assembly 
lines. Research and development are often kept 
apart from production, particularly in larger 
firms. Very often these activities are located at 
completely separate sites. When research and de- 
velopment and production are under one roof, they 
are often not closely connected, except in pilot 
stages of production where engineers are attempt- 
ing to adapt the design of a product to quantity 
production. 

Although electronic plants are primarily en- 
gaged in assembly, many of these plants have parts 
fabricating and processing departments. For ex- 
ample, many plants have machine shops, electro- 
plating shops, sheet-metal shops, cleaning and 
coating sections, and wire fabricating depart- 
ments. 

The following is a brief description of the man- 
ufacturing methods used in producing radio and 
television receivers—major electronic products. 
Radio and television receivers are made on assem- 
bly lines where each worker rapidly performs a 
highly specialized task. All assembly operations 
are carefully timed to maintain a continuous pro- 
duction flow. The majority of receiver manufac- 
turers purchase the parts and tubes used in the 
assembly operations from other manufacturers. 

In general, receivers in various stages of com- 
pletion move down the assembly line, which may 
be a continuous moving belt or simply a long 
bench upon which sets are pushed from one worker 
to another, The chassis (the metal frame to which 
most components are attached) is usually stamped 
out of sheet metal and some parts are riveted to 
it in a subassembly line. After the chassis is pre- 
pared, it starts down the main assembly line 
where other parts are attached, wired, and sol- 
dered. At frequent intervals, it is inspected and 
tested for proper assembly and electrical wiring. 
The periodic testing and inspection of a product 
to see if it is being made according to specifica- 
tions are extremely important in electronics man- 
ufacturing and increase in frequency with the 
complexity of the product. 

As the chassis moves down the assembly line, 
parts deliveries are timed to reach the assembler 
when needed. Small parts are often “hopper fed” 
into boxes by the side of the assemblers. Large 
parts move by overhead conveyor or are carted, de- 
pending upon the size of the plant or the quantity 
ordered. Some assemblers attach small parts, and 


others add wires or solder connections. Opera- 
tions are subdivided as much as possible and work- 
ers are assisted by models, diagrams, and color 
coding of parts and wires. The degree of special- 
ization depends upon the size of plant and type of 
product. 

At the end of the line, tubes are added and the 
receiver is adjusted and tested as a unit. Inspec- 
tors and testers check its quality and, in some tele- 
vision firms, operate it for a while to see if defects 
develop. The production flow in a typical tele- 
vision manufacturing plant is illustrated in chart 
50. 

In many of the new plants making television 
sets, automatic assembly equipment and extensive 
conveyor systems are used. There is also a wide- 
spread use of printed circuits in the manufacture 
of television sets which eliminates much wiring 
and soldering and makes the insertion of parts 
quicker and easier. Although hand assembly is 
still typical of the industry, there is a growing 
trend toward the mechanization of assembly op- 
erations wherever large-scale production exists. 

Electronic equipment more complex than re- 
ceiver sets is produced in smaller quantities, with 
similar production techniques but with less mech- 
anization and worker specialization as the unit 
volume declines. Large military and commercial 
units which are often very complex are broken 
down into subassemblies. These are built sepa- 
rately, inserted into a unit, and then tested. Many 
types of military equipment operate on extremely 
high frequencies where radio waves have proper- 
ties similar to light waves. The electrical adjust- 
ment of such equipment is extremely critical and 
the equipment, therefore, requires precision manu- 
facture. Some of the components associated with 
radar, such as metal waveguides, must be machined 
or cast with the greatest precision, 

The assembling of military equipment is often 
quite different from the assembling of receivers. 
Assembly workers on military electronic products 
perform more operations and must be able to fol- 
low more detailed diagrams and instructions. Be- 
cause accuracy is more important than speed, the 
work pace is not as rapid as in the assembling of 
receiver sets. 

The manufacture of standards parts, such as 
capacitors, resistors, transformers, and coils is on 
a large-volume, mass-production basis, and usually 
involves relatively simple production processes. 
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PRODUCTION FLOW IN TELEVISION MANUFACTURING 


Receiving and Spot Testing 
Parts and Tubes 


Punching and 
Riveting Chassis 


MAIN ASSEMBLY LINE 


Assembly and Periodic Inspection and Testing 


Repair of 
Defective Receivers 


Subassembly of 
Other Major Components 


Cabinet 
Assembly 


Mounting Receiver 
in Cabinet 
Packaging, Spot Retesting, 
and Shipping 


Occupations in Electronics Manufacturing 


UNITED STATES DEPARTMENT OF LABOR 
BUREAU OF LABOR STATISTICS 


As indicated previously, the industry employed 
persons with widely different skill and educational 
levels among its 450,000 workers in late 1956. In 
the industry as a whole, about 27 percent of the 
workers were employed in nonproduction jobs. 
Included in this group were professional and tech- 
nical personnel, supervisory workers, and admin- 


istrative and office employees. About a third of 
all nonproduction workers were employed in re- 
search and development activities. The propor- 
tion of nonproduction workers differs among the 
various sectors of the industry depending upon the 
type of product being manufactured and the 
amount of research and development work being 
carried on. For example, more than 30 percent of 
the workers in plants manufacturing military 
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products were nonproduction workers, whereas 
they constituted about 20 percent of the employees 
in radio and component parts plants. 

Production workers comprised 73 percent of the 
industry’s employment, as shown in the following 
tabulation which gives percentage distribution by 
major occupational groups of workers in the in- 
dustry in March 1956. Asssembly workers, the 
largest occupational group in the industry, ac- 
counted for 30 percent of the industry’s employ- 
ment. Inspection and testing personnel made up 
about 14 percent of all workers; machining, 7 per- 


cent; and other fabricating, 6 percent. 
Percent 
0J 
Occupational group workers 


Total employment-_---------------------- 100. 0 


Nonproduction workers- ----------------------- 26. 
Managerial and supervisory. 
Research and development 

Professional-------- = 


6. 
4. 
10. 
4. 
3. 


Other, including sales- ----- A 
All other nonproduction workers 
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Production workers- --- 
Assembly------ 
Machining----- 
Other fabricating- 
Processing (coating, plating, and cleaning) - 
Inspection, testing, and related_- 
Materials handling- - - --------- FA 
Plant clerical- - 
Maintenance. 
Custodial.------ 
All other production workers------ = 
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About half of the industry’s workers are women, 
most of whom are employed in semiskilled pro- 
duction jobs and office work. However, there are 
opportunities for women in nearly all types of 
positions. The proportion of women varies among 
the different manufacturing sectors of the indus- 
try. For example, women make up more than 60 
percent of the employees in tube and components 
plants, whereas they comprise less than 45 percent 
of the employment in plants manufacturing mili- 
tary and industrial equipment. 


Professional and Technical Occupations 


A large proportion of professional and technical 
jobs are held by engineers. The industry also em- 


ploys many scientists, draftsmen, and engineer- 
ing aids. About 1 out of every 18 of the industry’s 
employees is an engineer—a much higher propor- 
tion than is found in most other manufacturing 
industries. This is the result of the industry’s 
emphasis on research and development. Most of 
the engineers in this industry are electrical or elec- 
tronic engineers (D. O. T. 0-17.01). They are 
employed mainly in research and development 
work and in the preparation of technical manuals. 
Others are engaged in production engineering, 
quality control, or in sales or customer consulting 
jobs. 

The industry also employs mechanical engineers 
(D. O. T. 0-19.01) who design machinery and 
equipment used in electronics manufacturing. 
Industrial engineers (D. O. T. 0-18.01) design jigs 
and fixtures, make time and motion studies, an- 
alyze costs, and determine production methods. 
Ceramic engineers (D. O. T. 0-15.11) are em- 
ployed by firms which use ceramics in their 
products. 

Among the scientists employed are physicists 
(D. O. T. 0-35.73), most of whom work in the de- 
velopment of military electronic equipment such 
as guided missiles and other airborne apparatus. 
Chemists (D. O. T. 0-07.80) are employed in 
electronic plants mainly in research and develop- 
ment and materials testing. Electronics manufac- 
turing firms also employ mathematicians (D. O. T. 
0-35.76), industrial designers (D. O. T. 0-46.88), 
and metallurgists (D. O. T. 0-14.20). Mathema- 
ticians work with engineers and physicists on coni- 
plex mathematical problems. A few operate elec- 
tronic computers. Industrial designers determine 
form and design of electronic products to make 
them more acceptable to consuiners. Metallurgists 
are concerned with heat-treating problems and the 
properties of metals under stress and varying 
temperatures. 

The industry employs several thousand em- 
ployees in semiprofessional jobs to assist engineers 
and scientists. The largest group are draftsmen 
(D. O. T. 0-48.18) who are usually employed in 
engineering departments where they prepare 
drawings from sketches or specifications furnished 
by engineers. A higher proportion of draftsmen 
are required for military electronic production 
than for the manufacture of other types of elec- 
tronic products. 

Another important group of semiprofessional 
workers are the engineering aids who assist engi- 
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neers in research and development and in produc- 
tion planning by making calculations, tests, and 
rough drawings. They may also keep a check on 
pilot lot production and mockup (model) work. 
ids frequently act as liaison men with other sec- 
tions and departments. 


Technical writers (D. O. T. 0-06.85) are em- 
ployed mainly in plants making military and in- 
dustrial products. The writers prepare technical 
manuals describing the operation and maintenance 
of complex equipment, and training manuals to be 
used by military personnel and employees of in- 
dustrial customers. Technical writers also pre- 
pare catalogs and product literature, and project 
reports and proposals. They may search techni- 
cal literature in connection with their writing. 
They work closely with engineers. (A detailed 
discussion of the duties, training, and employ- 
ment outlook for engineers, scientists, and other 
technical personnel appears elsewhere in this 
Handbook. See index for page numbers.) 


Administrative and Office Occupations 


About 11 percent of the workers in the industry 
are employed in administrative and office jobs sim- 
ilar to those found in other manufacturing indus- 
tries. More than half of these workers are women. 

Included among the administrative workers are 
accountants, purchasing agents, salesmen, person- 
nel workers, and advertising personnel. Thou- 
sands of other white-collar workers are needed to 
help the administrative workers. Some of these 
are bookkeepers, secretaries, stenographers, clerks, 
and typists. (Many of the individual office and 
administrative jobs are described elsewhere in this 
Handbook. See index for page numbers.) 


Plant Occupations 


Almost three-quarters of the workers in the elec- 
tronics industry were employed in plant jobs in 
late 1956. Plant jobs can be conveniently classi- 
fied into the following occupational groups: As- 
sembly, machining and other fabricating, process- 
ing, inspection, maintenance, materials handling, 
plant clerical, and custodial. Some of the more 
important occupational groups are discussed 
below. 


Assembly Jobs (D. O. T. 6-98.000 through .399; 
7-00.000 through .099, and .901). Almost 1 out of 


cuit board 


An assembly worker installing a unit in a printed « 
of a synchronizer for a radar warning system 


every 3 electronic workers has an asse! bly job. 


Most of these jobs involve the performınce of a 
single task. Some assemblers are engaged pri- 
marily in placing components in a chassi= or other 


type of frame; others are engaged in connecting 
parts with electrical wires or in preparing parts 
for assembly. Most of these operations are per- 
formed manually with the help of a few handtools 
and perhaps some jigs for holding the work. In 
the mass production of television sets and similar 
products, printed circuits have made possible the 
use of automatic assembly equipment in the assem- 
bly process. Assemblers working on military and 
industrial electronic equipment are usually re- 
quired to be more skilled than those who work in 
the manufacturing of radio and television sets. 

In manufacturing radio and television sets, a5- 
sembly workers perform repetitive operations, 
such as fitting and securing transformers, CON- 
densers, and resistors into a chassis. Other assem- 
bly workers are employed as solderers to join elec- 
trical connections by melting and applying solder, 
and as wirers to make connections between wires 
and mechanical joints. 

Precision assemblers employed in the manufac- 
ture of military and industrial electronic equip- 
ment assemble a wide variety of precision units 
and subassembly units where numerous interre- 
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lated moving parts and mechanisms must operate 
within -close tolerances. Experimental and de- 
velopmental assemblers perform experimental and 
modification assembly, often from blueprints, 
sketches, or verbal instruction. Considerable in- 
dependent judgment must be exercised in these 
assembly operations. 

Most of the work in assembling television sets, 
radios, and military equipment produced in quan- 
tity is performed by women. In the mass produc- 
tion of electronic tubes and other electronic parts, 
nearly all assembly jobs are held by women. A 
larger proportion of men are used in the more 
technical assembly work which requires broader 
skill and experience. Practically all assembly of 
experimental or mockup models is performed by 
men. Men are also used for heavy assembly jobs. 


Machining Occupations. About 7 percent of all 
employees in electronics manufacturing are en- 
gaged in metal machining jobs. Almost every 
large plant in the industry employs these workers. 
Machine-tool operators and machinists operate 
power-driven machine tools to produce metal parts 
of electronic components and equipment. Tool- 
makers construct and repair jigs, fixtures, and in- 
struments used in electronics manufacturing. Die- 
makers specialize in making dies used in punch 
and power presses. (A detailed discussion of the 


duties, training, and employment o; yportunities in 
[=p] 


The operator of this rotary sealing-in machine completes 
the assembly of television picture tubes. 


Tester observing a control check being performed automatically 
on a subassembly. 


individual machining occupations appears else- 
where in this Handbook. See index for page 
numbers.) 

Inspection and Testing Occupations (D. O. T, 4- 
98.010 and 5-00,942). Electronic products are 
sensitive and finely adjusted instruments, and 
they must be inspected frequently during assembly 
and thoroughly tested before shipping. About 14: 
percent of all the industry’s workers were working 
in inspection, testing, or quality control jobs in 
late 1956. Inspectors check incoming parts re- 
ceived from other plants or parts produced in 
their own plants with the aig/of devices such as 
gages, to see whether the parts conform to speci- 
fications. Testers use electrical and electronic de- 
vices to check the performance of a product or 
component to make sure that it will do the job for 
which it was built. Final testing is one of the most 
important operations in the manufacture of elec- 
tronics products and is done with special care for 
military products. 

Most inspection and testing jobs are repetitive 
and require little skill. However, some of these 
jobs, particularly in final testing, require highly 
skilled workers. Some final testing of electronic 
end products is performed by electronic tech- 
nicians. 
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Electronic Technicians (D. O. T. 5-83.44). 
Electronic technicians are skilled workers who 
work from wiring diagrams and blueprints and use 
the basic formulas, tables, charts, and manuals 
necessary for calculating circuit values. They also 
use testing and measuring devices, such as oscillo- 
scopes, signal generators, and frequency meters. 
Many electronic technicians are employed as 
trouble shooters to locate the defective parts of 
electronic equipment. They also are employed as 
quality control inspectors, aliners, phasers, and in 
other skilled testing and inspection jobs. Many 
electronic technicians work in research depart- 
ments or engineering laboratories where they assist 
engineers in the construction and testing of experi- 
mental models. They may also design and make 
specialized test equipment. (A more detailed dis- 
cussion of electronic technicians appears else- 
where in this Handbook. See index for page 
numbers.) 


Maintenance Occupations. Almost 4 percent of all 
electronic workers are skilled workers employed 
in the maintenance and repair of the large amounts 
of machinery and equipment used in electronics 
manufacturing plants. Included among the 
skilled maintenance workers are e/ectricans, car- 
penters, industrial machinery repairmen, painters, 
millorights, and pipefitters.. 


Other Plant Jobs. The electronics industry em- 
ploys many other plant workers to fabricate and 
process parts, te move materials, to receive and 
ship materials, arid to keep plant records. In addi- 
tion, the industry employs guards, janitors, and 


laborers. \ 


Training and Other Guyalifications 


Because of the technical nature of its opera- 
tions and great emphasis on research and develop- 
mental work, the electronics industry requires 
many engineers and other technical workers. As 
indicated in the statements on individual occupa- 
tions, a bachelor’s degree in engineering from a 
recognized college is usually the minimum educa- 
tional requirement for engineering jobs. Require- 
ments for technical writers include a combination 
of writing ability and an engineering or science 
background. Although many technical writing 
jobs are filled by electrical engineers, individuals 
with English or journalism majors, and some train- 


OCCUPATIONAL OUTLOOK HANDBOOK 


ing or experience in scientific fields, «1 also em- 
ployed as technical writers. Severs! different 
avenues may lead to jobs as draftsmen ‘n this in- 


dustry. Some workers enter this occu}! ion after 
studying at a trade school or technica! institute; 
others learn the skills of the occupation |)" serving 
a 3- or 4-year apprenticeship, or throuxh an in- 
formal arrangement combining on-the-jo) training 
and part-time schooling. (The training and other 
qualifications generally required for individual 
scientific and technical occupations are ‘lescribed 
in detail elsewhere in this Handbook. ‘ve index 
for page numbers. ) 

Electronic firms generally have the same re- 
quirements for filling clerical and administrative 


jobs as firms in other industries. Most «lectronie 


firms require commercial courses in hig!) school or 
business school for office jobs such as clerics, book- 
keepers, stenographers, and typists. More and 
more employers in this industry require college 
training for jobs in advertising, pers nel, ac- 
counting, and other administrative job: (Refer 
to index for page numbers of statement- on gen- 
eral requirements in specific occupations 

The training requirements for plant jobs range 
from a few weeks of on-the-job experienc to 40rd 
years of formal apprenticeship. Person- with no 


previous experience or training are hired for the 
great buik of repetitive assembly jobs. ‘The as- 
sembly jobs requiring greater skill are generally 
filled by persons who have had several years of ex- 
perience in less skilled electronics assembly work. 
Finger dexterity, steady hands, and good eyesight 
are required for assembly jobs. 

As in the case of assemblers, persons with no 
previous experience or training are hired for rou- 
tine testing and inspection jobs. Some of the more 
difficult testing and inspection jobs are filled by 
electronic technicians. Some final testers are re- 
quired to hold a license from the Federal Com- 
munications Commission as first- or second-class 
commercial radiotelephone operators. 

Electronic technicians employed in testing jobs 
must be familiar with basic electronics theory, 
with circuits, and with the functions of many elec- 
tronic components. Workers may enter this ocet- 
pation in several ways. Some are upgraded to this 
job from lesser skilled jobs in which they acquire 
a broad knowledge of and experience in elec- 
tronics. They may also have had some classroom 
training in electronics theory and practice to SUP 
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plement their experience. Other workers have 
learned this occupation in technical institutes or 
trade schools. In recent years, training received in 
Armed Forces technical schools has helped many 
men qualify for civilian electronic technician jobs 
after leaving the service. Another method of en- 
tering the occupation is to serve a 4- or 5-year 
apprenticeship. 

A 3- or 4-year apprenticeship, or its equivalent 
in experience, is generally required for skilled ma- 
chining jobs such as machinist or tool and 
ie maker, and for skilled maintenance trades such 
as electricians, millwrights, and industrial ma- 
‘hinery repairmen. (Refer to index for page num- 
bers of statements on general requirements in these 
killed occupations.) 


m 


Employment Outlook 


The electronics industry will provide thousands 
of job opportunities for new workers in the late 
1950’s and the 1960’s. This is expected to be one 
of the fastest growing manufacturing industries, 
and employment will increase at a much faster 
rate than the Nation’s total labor force. 

From inconspicuous beginnings shortly after 
the opening of the 20th century, electronics has 
grown into one of the Nation’s giant manufactur- 
ing industries. Employment in this industry be- 
gan its rapid growth in the 1920’s, when millions 
of radios were purchased as commercial radio 
broadcasting spread throughout the country. 
During the depression years, employment dropped 
briefly, but by the midthirties it reached a new 
high. The need of the Armed Forces for elec- 
tronic equipment brought about a tremendous ex- 
pansion in the industry during World War II. 
At the peak of the war in 1944, about 380,000 wage 
and salary workers were employed, primarily in 
plants manufacturing military electronic equip- 
ment and components. 

Employment dropped sharply after the end of 
World War II, when military requirements for 
electronic equipment were greatly reduced. As 
electronics manufacturers shifted to the produc- 
tion of civilian items, employment again rose. 
Since World War II, the trend of employment in 
this industry has generally been sharply upward, 
although the industry has experienced significant 
fluctuations in its level of activity. This postwar 
growth reflects new applications of electronics in 
consumer goods and industrial and military equip- 
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ment, Television sets, electronic computers, elec- 
tronic controls for industrial processes, and air- 
borne electronic systems are some of the new prod- 
ucts which have spearheaded the growth of the 
industry in recent years. 

Continued rapid expansion in the industry can 
be expected during the late 1950’s and the 1960’s. 
All segments of the industry are expected to par- 
ticipate in the growth. Chart 51 indicates the dis- 


CHART 51 
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tribution by industry sector of the more than $6 
billion in products shipped/ by the industry in 
1955. An important ~?ictor influencing the 
growth of this industry is its constant emphasis 
upon research and development. Many new and 
improved electronic products for industrial con- 
sumers and for the military are expected to result 
from the industry’s research activities. 

The greater use of electronic products in manu- 
facturing and commercial establishments offers 
the most promise for expansion, Substantial in- 
crease in the use of electronic control equipment 
is expected in metalworking, in chemical and 
petroleum processing, and in many other manufac- 
turing activities. Greater use of electronic equip- 
ment is anticipated for communication and navi- 
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gation purposes in aircraft, ships, railroads, and 
trucking. Indications are that data-processing 
equipment, which in 1956 represented only a small 
percentage of industrial and commercial elec- 
tronics output, will grow rapidly and become one 
of the industry’s important products. 

In 1956, the bulk of sales of electronic products 
to consumers consisted of television and radio sets, 
and it is likely that they will be the principal con- 
sumer products of the industry in the 1960’s. 
However, the increased use of other electronic 
products already in use, and the development of 
new products will greatly expand the output of 
consumer electronic items. Some products which 
are expected to provide substantial future sales 
for the electronics industry are automobile equip- 
ment; cooking equipment; refrigerators; air con- 
ditioners and heaters; intercom and high fidelity 
systems; and lighting. 

More than 40 percent of the industry’s income 
in 1955 was from activities relating to national de- 
fense. This included both production of military 
items “ain research and development contracts. 
Military a\propriations are affected by interna- 
tional relatidys and it is, therefore, difficult to 
make any long*yange projections for these expend- 
itures. Howevér, the dollar volume of military 
expenditures hes risen over a period of years, and 
indications point to a continuation of this long- 
term growth. Furthermore, expenditures for 
electronics, as a percentage of total military ex- 
penditures, arà expected to increase. The in- 
creased output \f guided missiles, which use a 
large volume of'\lectronic components and con- 
trols, the growin,t amount of elect ronic equipment 
in aircraft, and the expansion of radar systems are 
factors which wil\stimulate this segment of the 
industry’s growth. \__ 

The greatly increased volume of output, as indi- 
cated above, will result in a continued rapid rise 
of employment in the industry. Employment will 
not increase nearly as much as output, because 
technological improvements are enabling the in- 
dustry to produce greater amounts of equipment 
per worker employed. Mechanization of proc- 
esses, simplification of design, adoption of stand- 
ard parts, and construction of new plants with 
better layouts are among the factors increasing 
productivity. 

There will be some differences in the rates of 
growth among the various occupational groups 
employed in this industry. The growing volume 


of research and development and the greater ap- 
plication of scientific principles to production 
processes will result in a relatively larg. growth 
among technical personnel such as engineers, 
draftsmen, and engineering technicians. The need 
to maintain and repair the growing amoiit of ma- 
chinery and equipment which will be u=» in this 


industry will also result in a relativeiv larger 
growth in skilled maintenance occupatiis. How- 
ever, the number of semiskilled assemblv and in- 


spection employees will increase at a slower rate 
than total employment in the industry. 

In addition to job opportunities resuliing from 
the growth of the industry, thousands of job open- 
ings will be created each year by the need to re- 
place workers who die, retire, leave the lnbor force 
temporarily, or transfer to other industries. This 
industry has a relatively high turnover rate, due, 
in part, to the fact that women make up a large 
proportion of the industry’s work force 


Earnings and Working Conditions 


Production workers in electronics m: ufactur- 
ing plants (except those employed in m» ufactur- 
ing radio tubes) earned an average 0! $72.83 a 
week and $1.83 an hour in July 1956. This com- 
pares with average weekly earnings o! $79 and 
average hourly earnings of $1.97 for p! oduetion 
workers in all manufacturing industries in the 
same month. The relatively lower average earn- 
ings of workers in the electronics industry reflects 
the large proportion of semiskilled assembly and 
inspection workers. Skilled workers in electron- 
ies manufacturing usually receive the prevailing 
wage for their particular trade in the area in 
which they work. 

Information collected from a number of large 
employers indicates the general range of earnings 
for selected plant occupations in mid-1956 were: 


Assemblers, semiskilled-------------------- 
Assemblers, precision- 
Machinists ------ 
Tool and die mak 
Instrument makers. 
Inspection and testing occupations 


Little information is available on the earnings 
of professional and technical personnel in this in- 
dustry. (Data on the earnings of individual pro 
fessional and skilled occupations in industry as ® 
whole are given elsewhere in this Handbook. See 
index for page numbers.) 
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Most workers in the industry receive 2 or 3 
weeks’ vacation with pay, depending on their 
length of service. The majority of firms give their 
employees 6 or 7 paid holidays a year. Almost all 
electronic workers are covered by both death bene- 
fit and sickness insurance plans. 

Working conditions in electronics manufactur- 
ing compare favorably with those in other indus- 
tries. Plants are generaly clean, well lighted, and 
relatively free from noise. The work in most elec- 
tronic occupations is not strenuous. However, 
the assembly line operations require speed, and the 
continual repetition of many small tasks creates 
monotony. Employers make an effort to help re- 
lieve this monotony by frequent rest periods. 
Cafeterias, recreational facilities, and social pro- 
grams are also provided for employees, and some 
plants provide musice during working hours. 


Injuries in electronics manufacturing are less 
frequent and less severe than those in manufac- 
turing as a whole. Shock from high voltages is 
the most serious hazard, but few workers are re- 
quired to work with high voltages. Burns from 
soldering irons, cuts, bruises, punctured fingers, 
and similar minor injuries are more common 
hazards. 

Many of the workers in this industry are em- 
ployed in unionized plants and are covered by col- 
lective bargaining agreements. The principal 
unions in the industry are the International Union 
of Electrical, Radio and Machine Workers; Inter- 
national Brotherhood of Electrical Workers; In- 
ternational Association of Machinists; and the 
United Electrical, Radio and Machine Workers 
of America (Ind.). 


HOTEL OCCUPATIONS 


The Hotel Business and Its Workers 


Everywhere people travel in the United States, 
whether for business or pleasure, they find hotels 
and motels ready to cater to their comfort. The 
gigantic business of providing a “home-away- 
from-home” is a source of employment for a great 
number of workers who serve travelers in cities 
and towns, along highways, and in remote resort 
areas in every section of the country. 

Rooms for guests and restaurant facilities repre- 
sent the chief services provided by hotels and 
motels. Large city hotels also feature banquet 
rooms, exhibit halls, and spacious ballrooms—to 
accommodate conventions, business meetings, and 
social gatherings. Many large hotels employ pro- 
fessional entertainers and have recreational and 
entertainment facilities such as swimming pools 
‘and roof dyrdens. In addition, most hotels will 
provide guest; with information about interesting 
places to visit àn the vicinity, sell them tickets to 
theaters or sporting events, and, if necessary, make 
arrangements for babysitting services. For the 
convenience of, guests, there are newsstands, gift 
shops, barber and beauty shops, and valet and 
laundry servic. Today, the fast growing motel 
business, whic „primarily attracts automobile 
travelers, is als\ increasing the types of services 
offered. 

Approximate} half a million people (excluding 
proprietors) were employed in 1956 in hotels, 
motels, and relatea\businesses. Approximately 80 
percent of these workers were employed in the 
Nation’s 25,000 hotels; less than 10 percent were 
in the substantially larger number of motels. The 
remainder were in related businesses, such as sum- 
mer camps, dude ranches, and rooming and board- 
ing houses. About half of all the employees in 
hotels and related businesses were women. 

Many hotel workers are in occupations which 
require a minimum of training. However, the de- 
mand is increasing for specially trained people in 
many departments. Hotels are complex organiza- 
tions and need experienced personnel who know 
the business “from the ground up”—to direct and 
coordinate operations which may involve thou- 
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sands of guests annually and millions of dollars 
worth of property and equipment. 

This chapter deals with employment |} )portuni- 
ties in both hotels and motels. Following the in- 


troductory sections, which give an overs'|! view of 
the hotel (and motel) industry and its workers, are 
separate statements on several occupations unique 


to hotel operations. 


Nature and Location of Business 


Hotels are of three main types- ommereial 
(transient), residential, and resort. (: mmercial 
and residential hotels operate all your round, 
whereas resort hotels are generally sea» nal in na- 


ture and may be open only a few mo! 0s during 
the year. The vast majority of hotel- are com- 
mercial ones, which cater mainly to tra ¿lers seek- 
ing a room for a brief stay, often for où ly 1 night. 


In contrast, residential hotels chiefly ac mmodate 
people for long periods, ranging frm a few 


months to many years. Resort hotels primarily 
provide lodgings and recreational facilities for 
people on vacations. Motels (also referred to as 
auto courts, motor courts, and tourist cabins) pro- 
vide lodgings chiefly to automobile travelers. 

Hotels range from modest 2- or 3-story estab- 
lishments to towering buildings covering large 
areas. The smallest commercial and residential 
establishments have fewer than 25 rooms and only 
a few employees. The largest have 1,000 or more 
rooms and may employ as many workers as there 
are rooms; less than 2 percent have 500 or more 
rooms. Resort hotels range from the small “fam- 
ly-operated” type to those employing several 
hundred workers (often college students) fona 
few weeks or months during the year. Motels are 
typically small. Most of them have between 15 
and 20 rooms and employ, on the average, only 1 
paid worker per establishment ; a small proportion 
have 40 or more rooms. Many motels are of the 
“mom-and-pop” type—run by the owners, 
frequently without any paid help. 

About 80 percent of the hotels have restaurants, 
ranging from simple coffee shops to vast dining 


| 


HOTEL OCCUPATIONS 479 


«nd banquet rooms with wine cellars and elaborate 
kitchens. The hotel industry obtains about the 
same amount of income from sales of food and 
beverages as from room rentals. Relatively few 
motels have eating facilities, although a growing 
number of deluxe ones are being built which in- 
clude restaurants. 

Hotel workers are employed in cities of all sizes 
and in resort areas. However, by far the greatest 
numbers are in the large urban centers of the most 
populous States. Approximately one-third of all 
hotel employees in 1954 were in 3 States—New 
York, California, and Illinois. Motels are widely 
scattered, mainly along major highways through- 
out the country, but with some concentrations on 
the outskirts of large cities. Only 8 States had 
as many as 1,000 motel employees in 1954, How- 
ever, Texas and California each with nearly 4,000 
employees and Florida with approximately 3,000 
accounted for nearly 30 percent of all motel 
workers. 


Hotel Occupations 


Hotel work involves the largest housekeeping 
operation in the business world. Many thousands 
of maids, porters, housemen, linen room at- 
tendants, and laundry room workers are employed 
in the housekeeping departments of the Nation’s 
hotels. These employees work in “back of the 
house’—making beds, cleaning rooms and halls, 
moving furniture, hanging drapes, providing 
guests with fresh linens and towels, op- 
erating laundry equipment, and marking and in- 
specting laundered items. Women are usually em- 
ployed for the lighter housekeeping tasks, whereas 
men do jobs requiring more strenuous physical ef- 
fort, such as washing walls and arranging furni- 
ture. Hotels usually employ housekeepers to 
supervise these workers, and large hotels may also 
have a special manager in charge of laundry op- 
erations. 

Food preparation and service is another large 
hotel department. Hotels employ many kitchen 
workers ranging from unskilled dishwashers and 
vegetable peelers to highly skilled cooks and chefs. 
Many thousands of waiters and waitresses are also 
required to serve meals in hotel coffee shops and 
dining rooms. (See chapter on Restaurant 
Occupations.) 

A uniformed staff performs services “up front” 
in the hotel lobby. This staff includes the bellmen 


who, directed by bell captains, carry baggage for 
guests and escort them to their rooms. Elevator 
operators and doormen are also a part of the uni- 
formed staff; these types of workers, like many 
others in hotels, are employed in other industries. 

The “front-office” staff, most of whom are men, 
work in hotel lobbies as room clerks, key clerks, 
mail clerks, and information clerks. Their chief 
duties are to greet guests, assign rooms, and fur- 
nish information. Perhaps half of all hotel cleri- 
cal workers are front-office employees. The re- 
mainder of the clerical workers, mainly women, 
are employed in a variety of office occupations—as 
bookkeepers, who may operate office machines es- 
pecially designed for hotel work; as cashiers, who 
total hotel bills and receive payments when guests 
check out; as telephone operators; and as secre- 
taries, stenographers, and typists. In 1950, about 
10 percent of all hotel employees were clerical 
workers. 

Managers and their assistants are the executives 
responsible for supervising hotel operație» and 
making them a profitable business. jvhey are“ 
small group, compared to the total nyinber of hotel 
workers, comprising only about 5 percent of all 
hotel employees in 1950. Howevet, this figure does 
not include the many hotel and mtel proprietors 
who either manage or assist in mayaging their own 
establishments. It also excludes l{ousekeepers, al- 
though in the largest hotels the hid housekeepers 
have a great deal of administrativ/, responsibility. 
The executive in overall charge “hotel operations 
is the general manager. E general mana- 
gers have executive assistants: who may be in 
charge of the front office and yhay also assist in 
various phases of hotel management. Some assis- 
tants may be responsible foy specific operations; 
they may be, for exampie, food-service managers 
who run the dining rooms and other eating facil- 
ities, or sales managers responsible for attracting 
more business to the hotel. 

In addition to the occupations mentioned above, 
hotels have numerous other types of workers who 
are also found in other industries, Among these 
are a few thousand accountants and auditors, per- 
sonnel workers, musicians and entertainers, and 
recreational workers; these and other professional 
workers and specialists comprise about 2 percent 
of all hotel employees. Another and probably 
larger group is composed of maintenance workers 
such as carpenters, electricians, stationary engi- 
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neers, plumbers, and painters. Still other types 
of workers employed in hotels include detectives, 
barbers, beauty operators, valets, tailors, seam- 
stresses, and gardeners. (See index for separate 
statements on many of these and other occupations 
found both in hotels and other industries.) 


Employment Outlook 


Many thousands of openings will arise in the 
hotel business each year, continuing into the 1960’s. 
Most openings will be in the large relatively un- 
skilled oceupations—such as maid, porter, house- 
man, kitchen helper, waiter, and waitress—where 
turnover rates are high, Turnover in these jobs 
will remain high as long as favorable economic 
conditions continue and workers find it easy to 
shift to other types of employment; another factor 
responsible for the high turnover rates isthat many 
of the jobs are filled by women who leave after 
a short period of employment to assume family re- 
sponsibilities. A number of young people will 
afo be needed as replacements in “front-office” 
jobs, in whieh vacancies arise partly because some 
clerks advancà to managerial posts. There will 
continue to be god opportunities for young people 
who acquire thy training and experience necessary 
to qualify for jobs as cooks, chefs, and food man- 
agers. (See cl.apter on Restaurant Occupations.) 
Furthermore, e\.iployment opportunities for thou- 
sands of studies and other temporary workers 
will become av:iiable each year in a variety of 
occupations in regprt hotels. 

Some new joby will result from the moderate 
growth anticipatyd in the hotel and motel fields 
through the early\1960’s. However, employment 
in motels is expected\to continue to grow at a faster 
rate than employment 1 hotels, Hotel employ- 
ment, which had dropped sharply in the 1930's, 
expanded considerably with the upsurge of travel 
during World War IT; in those years, motel com- 
petition was not an important factor. Following 
the mid-1940’s, there was a decrease in hotel em- 
ployment which was largely offset by an increase 
in the number of workers in motels; motel em- 
ployment rose by approximately 20,000 from 1948 
to 1954. Great stimulus will be given to the build- 
ing of motels, and to a lesser extent of hotels by 
the $36 billion Federal highway building program 
which was begun in 1956. A growing number of 
large, luxury-type motels will be built (some by 


hotel and restaurant chains), and these will in- 


clude restaurant facilities and offer many hotel- 
type services which will require rela! ively large 
numbers of workers. Newly created jol resulting 
from motel growth will be mostly in service oc- 


cupations, such as maid and porter, or in food 
preparation and food-service jobs. .\ few op- 
portunities will also arise for managers. 


At the same time motels are expanding their 
facilities, services, and employment, hotels are 
taking measures to meet this competition. Some 
new hotels are being built; however, most of the 
increase in employment expected in hotels will re- 


sult from the greater number of rooms ihat will be 
provided by additions to existing hotels Business 


will be stimulated by modernization programs in- 
cluding television and air-conditionin« installa- 
tions, redecoration and expansion of lurve public 
rooms, and the use of innovations suc!) n$ closed- 
circuit television which enables members of busi- 
ness and other organizations to gather in different 
hotels and simultaneously conduct their affairs. 


Other methods being used to promote lotel busi- 
ness include issuing credit cards, which allow 
travelers to charge hotel expenses; use 0f referral 
systems whereby a hotel unable to furnish guests 
with accommodations will arrange for rooms in 
other hotels; reduced rates for families; & de- 
emphasis on formality through the use of hotel 
drive-in entrances; increased parking facilities 
(often in the hotel building) ; and greater effort by 
hotels to “sell” themselves through intensive pub- 
licity, employment of sales managers, or coopera- 
tion with local groups in community promotional 
programs. 

In the long run, such factors as rising popula- 
tion and income, and increased travel for business 
and pleasure are expected to result in a continued 
slow rise in hotel and motel occupations. Em- 
ployment in these occupations is not likely to be 
greatly affected by technological developments, al- 
though some workers—particularly in the least 
skilled service occupations—may be displaced by 
improved equipment. For example, the expand- 
ing use of self-service elevators will result in the 
continuing displacement of elevator operators, an 
the widespread use of equipment such as auto- 
matic dishwashers and vegetable cutters and 
peelers will reduce the need for kitchen helpers. 
Improved laundry equipment, such as that which 
folds towels and linens, may also become more 
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generally used. In addition, improvements in 
office machines may displace some clerical em- 
ployees. 

Employment in hotels and motels is closely re- 
lated to economie conditions which affect travel. 
Jobs, such as maid and bellman, in which the 
largest proportions of hotel workers are employed 
are the ones which have, in the past, been most 
affected by economic downturns. Some groups of 
workers—bell captains, head housekeepers, and 
managers—have had relatively stable employment. 


Earnings and Working Conditions 


Hotel workers’ earnings depend not only on their 
occupations but also on the location, size, and type 
of the hotel. These factors, largely determine both 
the workers’ wages and the amount received in 
tips—a major part of the earnings for many 
hotel workers, including bellmen, waiters, and 
waitresses. 


Average straight-time hourly earnings of men and women in selected occupations in hotels, 19 cities, suminer 1956 


Data on earnings in hotel occupations in which 
tips are a relatively unimportant part of total in- 
come are available from a survey covering 19 large 
cities. The survey shows that of the occupational 
groups covered, maids typically receive the lowest 
pay and room clerks, the highest. Women em- 
ployed as maids averaged less than $1 an hour in 
1955 in 14 of the 19 cities surveyed. (See table.) 
Citywide averages for maids ranged from 40 cents 
or less an hour in 4 southern cities to $1.27 in San 
Francisco. Average earnings for housemen and 
lobby cleaners were lowest (about 50 cents an 
hour) in some southern cities and highest (about 
$1.35) in 2 West Coast cities. In most cities, ele- 
vator operators (both men and women) had ap- 
proximately the same average earnings as house- 
men or lobby cleaners. 

Average hourly earnings of men room clerks 
ranged from $1.12 in Kansas City to $1.77 in San 
Francisco. The relatively few women room clerks 
had somewhat lower wages, on the average, than 
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men clerks. Key, mail, and information clerks are 
usually paid lower salaries than room clerks. 

Since earnings of bellmen are greatly affected 
by the tips they receive, it is difficult to obtain 
meaningful data on their income. For example, 
bellmen in New York City received salaries of 
about $20 to $25 a week, but, with tips, earnings 
were probably at least double these amounts. In 
large hotels and in resort areas, bellmen may earn 
$100 a week or more (including tips). 

Wide differences exist in the salaries of man- 
agers, executive housekeepers, and other super- 
visory workers, mainly because the duties and re- 
sponsibilities in each of these occupations vary 
so greatly by size and type of hotel. Average an- 
nual salaries of housekeepers in executive posts 
typically ranged from $3,600 to $8,000 in 1956. In 
addition, their lodging in the hotel, meals, laundry, 
and other services are usually furnished. Salaries 
under $3,000 a year are received by many working 
housekeepers who supervise few people and spend 
oe f their time cleaning rooms and per- 
work. 

Management \wainees who graduated from one 
of the few colleges which offer specialized hotel 
management programs received beginning salaries 
of $3,600 or mo in 1956. Increases are usually 
given trainees pejiodically for the first year or two, 
and thereafter mpty be granted as they are shifted 
to positions invdving greater responsibility. A 
recent survey mace by a large specialized college 
indicated that avefage managerial salaries were 
between $12,000 atd $15,000 a year for a group 
that had graduatec{ more than 10 years ago with 
a major in hotel mapagement. Managers, with 
varying amounts of eXperience, employed by one 
large hotel chain received salaries ranging from 
$6,000 to $15,000 in 1956. In addition to salary, 
hotels customarily furnish managers and their 
families with lodging in the hotel, meals, parking 
facilities, laundry, and other services. 

Hotel employees usually worked a 40-hour week 
in northern cities and a 48-hour week in southern 
cities, according to a 1955 survey in 19 large cities. 
Workers in a few cities had 3714-hour weekly 
schedules. Since hotels are open round the clock, 
workers may be employed on any 1 of 3 shifts, 
beginning early in the morning or in midafter- 
noon or at midnight. Staffs are usually smaller on 


night than on day shifts, and addition:! compen- 
sation may be paid for work during i:te hours. 
Managers and housekeepers who live i! ‘he hotel 
usually have regular work schedules iui may be 
on call 24 hours a day, 7 days a week. 

Cooks, pantry workers, dishwashers. «nd other 


kitchen help commonly receive 2 free mols a day; 
in a few hotels, maids, elevator operi ors, and 
room clerks also receive free meals while on duty. 
A large majority of workers in 19 cities received 
a week’s vacation with pay after 1 year of service 
and 2 weeks after 3 or more years. Paid holidays 


most commonly ranged from 2 to 6 days in mid- 
1955. Life insurance, hospitalization, vid surgi- 
cal insurance plans, financed partly by employ- 


ers, are frequently provided hotel workers. 


The Hotel and Restaurant Employees and Bar- 
tenders International Union is the major union 
in the hotel business. Uniformed stail . such as 
bellmen and elevator operators, may be members 
of the Building Service Employees International 
Union. 


Where To Go for More Information 


Information on jobs in hotels may be obtained 
directly from personnel departments of hotels. 

Information on career-type positions in hotels 
may be obtained from: 

American Hotel Association, 
221 West 57th St., New York 19, N. Y. 

Additional information on training opportuni- 
ties in the hotel field may be obtained by writ- 
ing to: 

The National Council on Hotel and Restaurant Edu- 
cation, P. O. Box 7727, Benjamin Franklin Station, 
Washington 4, D. C. 

Information on housekeeping in hotels, inelud- 
ing a list of schools offering courses in housekeep- 
ing, may be obtained from: 

National Executive Housekeepers Association, 
The Brown Palace Hotel, Denver 2, Colo. 

High school students—or adults interested in 
evening courses—may obtain information 0? 
courses relating to hotel work by writing to the 
local Director of Vocational Education, the Su- 
perintendent of Schools in their local community, 
or the State Director of Vocational Education 
the Department of Education in the State capital. 
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Bellmen and Bell Captains 
(D. O. T. 2-22.11; 2-22.01) 


Nature of Work 


Bellmen, also called bellboys or bellhops, carry 
baggage for hotel guests and perform a variety of 
other services for them. After a guest has regis- 
tered, a bellman obtains the room key, takes the 
guest to his room, and deposits his baggage. The 
bellman checks the lights and the supply of towels 
and soap, and sees that everything is in order in 
the room. He may suggest the use of various hotel 
services, including the dining room and the valet 
service. Bellmen also deliver packages and per- 
form other errands for guests. In large hotels, 
special baggage porters are usually employed to 
carry baggage for guests who are checking out. 
In smaller hotels, bellmen carry baggage for out- 
going as well as incoming guests and may also 
relieve the elevator operator or switchboard 
operator. 

Bell captains are employed in large hotels and 
many medium-size ones, to supervise the bellmen. 
They assign work to these employees, keep their 
time records, instruct new bellmen in their duties, 
and may also interview job applicants. In addi- 
tion, they handle complaints from guests regard- 
ing the work of their department, and take care 
of unusual requests for service. They may also 
help guests arrange for transportation by giving 
them information on train and plane schedules 
and may arrange for a baggage porter or a bell- 
man to pick up the transportation tickets. At 
times, bell captains may also perform the duties 
of bellmen. 


Training and Other Qualifications 


Bellman jobs are filled, in many hotels, either 
by promoting men employed as elevator operators 
or by hiring experienced bellmen from the outside. 
Some hotels, particularly the smaller ones and 
resort hotels, hire inexperienced young men as 
bellmen. 

Young men seeking work as bellmen may apply 
to personnel departments of hotels in their own 
community, where their knowledge of the local 
area will be helpful in giving guests information. 
Applicants are often referred to bell captains for 
an interview. Work and character references of 
job applicants are carefully checked prior to hir- 


Bell captain instructing bellmen. 


ing. Since bellmen are in frequent contact with the 
public and have access to their personal belong- 
ings, it is important that they be honest, zeat, 
tactful, and courteous. They must also have the 
stamina to be on their feet all day and to carry 
heavy baggage. n 

No specific educational requirements exist for 
bellman jobs. However, courses <overing bellman 
work, which are offered by a snjall but growing 
number of trade and vocational s4 hools, are gener- 
ally helpful in obtaining jobs. (‘raduation from 
high school is also valuable keç4use outstanding 
bellmen with this educational bi ckground may be 
transferred to front-office cleriéjl jobs, which offer 
better opportunities for promgtion. (See state- 
ment on front-office clerks.) 

In the service department of the hotel, the line 
of promotion is from bellman to bell captain to 
superintendent of service. Some of the factors 
which may affect a bellman’s chances for advance- 
ment are a favorable work record showing a mini- 
mum of complaints by guests, good work habits, 
and leadership qualities necessary in supervisory 
positions. Since only one bell captain’s position 
exists in a hotel, it may take a number of years be- 
fore an opening occurs. A limited number of op- 
portunities also exist for advancement to the posi- 
tion of superintendent of service. Men in this 
job—which is found in only a few hotels with large 
service departments—supervise elevator operators 
and starters, doormen, and washroom attendants, 
as well as bellmen. 
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Employment Outlook 


A few thousand openings for bellmen are ex- 
pected each year, continuing into the early 1960's. 
Most of these openings will arise from turnover, 
primarily because of the need to replace students 
and other young men who do not plan to remain 
bellmen for a long period of time and who will find 
it fairly easy to obtain other jobs as long as eco- 
nomic conditions remain favorable. Since a pro- 
motion-from-within policy is followed by many 
hotels in advancing elevator operators to bellmen, 
chances for outsiders to enter bellman jobs will be 
best in resort hotels, in hotels which employ women 
as elevator operators, and in the increasing number 
of hotels with automatic elevator installations. 
Vacancies for beginners will also arise in small 
hotels, as experienced bellmen shift to jobs in better 
hotels where earnings from tips may be higher. In 
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general, employers reported little difficulty in fill- 


ing jobs for bellmen in 1956. Competi\ ion among 
employed bellmen for the relatively fov bell cap- 
tain jobs that will become available in the future 
is expected to remain keen. 

Only slight growth in employment of bellmen 
is likely in the long run. Some jobs w|] arise in 
the small number of new hotels that will be built 
and from additions to existing hotels. The fast 
growing motel field will also provide some new 
jobs; however, because of the type of construction 
and the emphasis on informality, motels require 
relatively few bellmen. 

(See introductory section to this chapter for 
information on where employed, earnings and 
working conditions, where to obtain further in- 
formation, and for additional information on 


employment outlook.) 


Front-Office Clerks 
EE (D. 0. T. 1-07.) 


Nature of Wor! 


Most hotels dmploy one or more front-office 
clerks whose chief duties are to greet guests, rent 
rooms, handle r4gil, and perform other duties re- 
lated to the assignment of rooms. Working “up 
front” in hotel ibbies, they deal directly with the 
public and hel build a hotels reputation for 
courteous and ecient service. In small hotels 
and in motels, a front-office clerk (who may be the 
owner) may not dnly rent rooms, issue keys, sort 
mail, and give infgrmation but also perform some 
bookkeeping work and act as cashier. On the 
other hand, large hotels may employ several front- 
office clerks, each with-a-faw specific duties. 

Room or desk clerks (D. O. T. 1-07.60), mostly 
men, have the responsible job of renting rooms 
and usually are the first of the front-office clerical 
staff to greet guests. They must try to fill any 
special requests for room accommodations made 
by guests, being careful that the rooms they assign 
will satisfy guests as well as yield maximum reve- 
nues for each section of the hotel. Room clerks 
also see that guests fill out hotel registration forms 
properly and may explain hotel rates and the types 
of services available. After registration is com- 
pleted, room clerks signal bellmen to carry guests’ 
luggage. Key clerks (D. O. T. 1-07.20) issue and 
receive room keys. Reservation clerks (D. O. T. 


1-07.50) acknowledge guests’ room 1v-ervations 
by mail or telephone, type out registration forms, 
and notify the room clerk when guests «ve due to 
arrive. To keep room assignment records current, 
rack clerks (D. O. T, 1-07.40) insert or remove 
forms indicating when rooms become occupied or 
vacant or when they are closed for repairs. They 
also keep housekeepers, telephone operators, Or 
other personnel informed about changes in room 
occupancy. Other special clerks, such as mail and 
information clerks, are employed in some hotels. 
In the largest hotels, foor supervisors or floor 
clerks (D. O. T. 1-07.10) are assigned on each 
floor to handle the distribution of mail and pack- 
ages and perform other incidental duties. 

Front-oflice clerks on late evening shifts, when 
demands for service are less frequent, often have 
added duties. For example, the night room clerk 
may perform bookkeeping functions or assist cash- 
iers with their clerical work. 


Training and Other Qualifications 


High school graduates who have some clerical 
aptitude and the personal characteristics neces- 
sary for dealing with the public may be hired in 
such beginning jobs as mail, information, or key 
clerk. Neatness, a courteous and friendly manner, 
and ease in dealing with people are important 
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personal traits for front-office clerical workers. 
Men are generally preferred as room clerks and, 
in some hotels, even for less important front-office 
work, because people in these jobs are usually con- 
sidered in training for managerial posts which are 
held mainly by men. Typing and bookkeeping 
courses given in high school may be helpful, par- 
ticularly for combination type jobs found in 
smaller hotels, or for night-shift work where addi- 
tional clerical duties are often assumed. Although 
education beyond high school is not generally re- 
quired for front-office work, hotel employers are 
placing increasing emphasis on college training in 
selecting personnel, who may later be advanced 
to managerial positions. Front-office clerks may 
improve their opportunities for promotion by tak- 
ing home study courses, such as those sponsored by 
the American Hotel Association through the 
American Hotel Institute. 

Regardless of their educational background, 
most people start out in the more routine front- 
office jobs. Sometimes, outstanding employees in 
other types of hotel work—for example, bellmen 
or elevator operators—may be transferred to such 
front-office jobs. 

Inexperienced front-office workers learn mainly 
through on-the-job experience. However, they 
usually have a brief initial training period during 
which their duties are explained and background 
information is given about the hotel, They need 
a detailed knowledge of the location of hotel rooms 
and the types of services offered in order to assist 
guests. After new employees begin work, the 
assistant manager or some experienced front-office 
worker gives them further information when 
needed. 

Most hotels have a promotion-from-within 
policy for front-office workers. Advancement de- 
pends on the individual’s personal characteristics, 
his on-the-job performance, and, of course, on the 
number of openings that arise. A typical promo- 
tion ladder might be from key or rack clerk to 


room clerk, to assistant front-office manager, and 
later to front-office manager. Further opportuni- 
ties exist for promotion to top managerial posts 
which usually require many years of hotel experi- 
ence. (See statement on hotel managers and 
assistants.) 


Employment Outlook 


A limited number of openings for front-office 
clerks will probably arise each year during the re- 
mainder of the 1950 decade and the early 1960’s. 
Most of the openings in this relatively small oc- 
cupational group will be in beginning jobs which 
become vacant as a result of promotions. Some 
new jobs will become available in cities where new 
hotels will be built or existing ones expanded, In 
addition, a number of front-oflice jobs will become 
available in the hundreds of highway hotels and 
large motels that will open for business in the 
years ahead, as highway travel continues to in- 
crease. 

Hotel employers will continue to hire women 
in a few front-office jobs such as those of mail and 
information clerk and reservation clerk—a prac- 
tice which arose largely when manpower short- 
ages developed during World War II. However, 
women’s chances for advancement to room clerk 
jobs and to managerial posts will probably remain 
limited, since men are still preferr:d in these jobs. 
Women will find somewhat better opportunities 
in resort hotels. 

Front-office clerks have relatively stable em- 
ployment, compared with workers in many other 
industries. Furthermore, empléyment in this oc- 
cupation is not likely to expand or contract as 
sharply with changes in general economic condi- 
tions as employment in many other hotel occupa- 
tions. (See introductory section to this chapter 
for information on where employed, earnings and 
working conditions, and where to go for more in- 
formation and for additional information on em- 
ployment outlook.) 


Housekeepers and Assistants 


(D. O. T. 
Nature of Work 


Hotel housekeepers are mainly responsible for 
keeping guest rooms, meeting rooms, halls, and 
lobbies clean and attractive. They supervise the 


2-25.21, .22) 


activities of maids, housemen, and other employees 
in their department—which is, in many instances, 
the largest department of the hotel. They gen- 
erally hire and discharge employees, help train 
new ones, keep employee records, and perform 
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Hotel housekeeper instructs maid in proper bedmaking. 


other duties which vary with the size and type of 
the hotel. Of the approximately 20,000 women 
hotel housekeepers reported in the 1950 Census, 
the majority were employed in small hotels where 
housekeepers not only supervise the cleaning staffs 
but perform some of the work done by maids, On 
the other hand, in large hotels and smaller luxury- 
type hotels, the duties of the executive or head 
housekeeper are primarily administrative. Be- 
sides supervising a staff which may number in the 
hundreds, she rhe prepare the departmental bud- 
get; make regular reports to the manager on the 
condition of rooms, needed repairs, and suggested 
improvements; purchase or assist in purchasing 
supplies; take periodic inventories; and have re- 
sponsibility for ihterior decorating work. Some 
executive housekeepers employed by large hotel 
chains may have special assignments such as re- 
organizing housekeeping procedures in an estab- 
lished hotel or setting up-a housekeeping depart- 
ment in a newly acquired hotel. 

In many hotels, executive housekeepers are as- 
sisted by floor housekeepers who directly super- 
vise the work on one or more floors. In large 
hotels, there may also be an assistant executive 
housekeeper. The number and types of workers in 
the housekeeping department depend, of course, 
on the size and kind of hotel. In some, the house- 
keeper supervises not only maids and housemen 
(who do the heavy cleaning and move furniture) 
but also a variety of specialized workers such as 
seamstresses, draperymakers, upholsterers, furni- 
ture refinishers, painters, and carpenters. 
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Training and Other Qualifications 


Positions as executive housekeepers in hotels are 
usually filled either by promoting assistant or floor 
housekeepers, or by hiring mature \ omen who 


have performed similar work in other |.otels or in- 
stitutions such as hospitals. Maids and linen room 
attendants who have proved their ability by on- 
the-job performance and who have ile personal 


characteristics necessary for supervisory jobs are 
considered for jobs as floor or assis!unt house- 
keepers. They must have a thorough knowledge 


of cleaning supplies and equipment and of the 
various housekeeping duties in order 10 organize 
work efficiently and to train new employees. The 
executive housekeeper must qualify not only in 
housekeeping work but also in areas such as budget 
preparation, purchase of equipment i! d supplies, 
and sometimes interior decorating work. Al 
though employment as a housekeeper in a private 
household provides useful background. it does not 
generally qualify an individual to tako over a job 
as hotel housekeeper. 

No specific educational requiremen|s exist for 


housekeepers but individuals may im rove their 
opportunities for advancement by taking home 
study courses offered to employed hotel \ orkers by 
the American Hotel Institute or courses given by 
some public vocational schools or private schools 
specializing in training hotel workers. In addi- 
tion, a few colleges which give specialized train- 
ing in hotel management include courses in hotel 
housekeeping. Probably the most helpful courses 
are those stressing housekeeping procedures, per- 
sonnel management, interior decorating, and the 
use and care of different types of equipment and 
fabrics. Qualified women who have special educa- 
tional backgrounds may be hired directly for lower 
supervisory positions. 


Employment Outlook 


Several hundred openings for housekeepers and 
their assistants are expected each year, continuing 
into the early 1960's. In 1956, the National Exect 
tive Housekeepers Association reported a strong 
demand for qualified women to fill positions 28 
executive housekeepers. Most openings in the 
future are expected to result from the need t0 
replace housekeepers who retire, die, or withdraw 
from the occupation. A relatively large number 
of vacancies will occur because many housekeepers 
are near retirement age (their median age in 195 
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was more than 50 years—almost the highest for 
iy occupation in which women were employed). 
Some openings for housekeepers will also arise in 
ihe few new city hotels that will be established, 
ıs well as in the growing number of large luxury 
motels and highway hotels that will be built to 
keep pace with the anticipated expansion of auto- 
mobile travel. In addition, assistant housekeepers 
will be needed to replace those who are promoted 
or to fill new positions in hotels that increase their 
room capacity. Opportunities to gain the practi- 
cal experience for houskeeping jobs will be plenti- 
ful, since many thousands of jobs will become 
available each year in the large occupation of 
maid. However, it should be noted that since only 
one top job as housekeeper exists in each hotel, it 
may take many years before an opening occurs in 
a particular hotel. 
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Opportunities for women in the older age groups 
to become housekeepers will continue to be good 
in the years ahead. Housekeepers have relatively 
stable employment, and employers, aware of the 
valuable experience acquired by their house- 
keepers, will generally allow them to keep on work- 
ing past norma] retirement age. 

The best opportunities in this occupation will 
arise for women with administrative ability, spe- 
cialized training in hotel housekeeping procedures, 
and a flair for interior decorating work, House- 
keepers with hotel experience will also find employ- 
ment opportunities in hospitals, clubs, college dor- 
mitories, and a variety of welfare institutions. 
(See introduction to this chapter for information 
on earnings and working conditions, where to go 
for more information, and for additional informa- 
tion on employment outlook.) 


Hotel Managers and Assistants 


(D. O. T. 0-71.13; 0-71.15; 0-97.63) 


Nature of Work 


Hotel managers have overall responsibility for 
successful hotel operations. Within the frame- 
work of policy set by owners or boards of directors, 
they direct and coordinate the activities of the 
front office, kitchen and dining room, and the vari- 
ous departments such as housekeeping, service, ac- 
counting, personnel, purchasing, publicity, and 
maintenance. They make decisions on room rates, 
establish credit policy, introduce improvements in 
operations, and assume final responsibility for 
settling guests’ complaints. In their capacity as 
hosts, managers guide their staffs so as to bring 
about maximum satisfaction to guests at a cost 
which will bring the greatest profit to owners. 
They may also spend considerable time conferring 
with business and social groups and participating 
in community affairs, in order to increase their 
hotel’s business. 

Tn small hotels, the manager may perform much 
of the front-office clerical work in addition to his 
administrative duties. In the smallest hotels and 
in many motels, the owners—sometimes a husband- 
and-wife team—manage the business alone. 

The general manager of a large hotel may have 
several assistants, each assigned an area of re- 
sponsibility. An executive assistant may be em- 
ployed to manage one or more departments and to 


take over general administrative responsibility 
when the manager is absent. Because food prepa- 
ration and service is such an important part of the 
operation of most large hotels, a special manager 
is usually in charge of this area. (See chapter on 
Restaurant Occupations.) Managers of large 
hotels usually also employ a special assistant, 
known as sales manager, whose job is to promote 
maximum use of hotel facilities. Much of the sales 
manager’s time is spent traveling about the coun- 
try explaining to various groups the facilities his 
hotel can offer for meetings, banquets, and 
conventions. 

Since large hotel chains often centralize certain 
activities such as purchasing supplies and equip- 
ment and planning eniployee-training programs, 
managers of these hotels may have fewer different 
duties than managers of large independently 
owned hotels. In hotel chains, managers may be 
assigned on a temporary basis to help organize 
work in a newly acquired hotel, or they may be 
transferred to established hotels in different States 
or in foreign countries. 


Training and Other Qualifications 

Managerial positions are usually filled by ex- 
perienced men who have come up from the ranks 
as a result of the promotion-from-within policy 
followed by most hotels. Individuals who have 
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proved their ability, usually in front-office jobs, 
may be promoted to assistant manager positions 
and eventually to general manager. 

Although hotel experience is an important re- 
quirement, employers are placing increasing em- 
phasis on selecting managers with a college de- 
gree. Many employers believe the best educa- 
tional preparation is that obtained in the few col- 
leges in the country which offer a specialized 
4-year curriculum in hotel administration, includ- 
ing study in the field of food management. The 
number of applicants seeking to enroll in 1956 in 
some of the large colleges of hotel management 
was far in excess of available facilities and, as a 
result, only the most promising applicants were 
admitted. Specialized courses in hotel work, 
available in a few junior colleges, and home study 
courses given by the American Hotel Institute are 
helpful. 

In the colleges offering a specialized 4-year cur- 
riculum in hotel management, the courses cover & 
wide range of subjects including hotel administra- 
tion, hotel accounting, economics, food service 
management and catering, and hotel engineering 
(plumbing and heating systems, refrigeration, 
and electrical equipment). In addition, students 
may study foreign languages and are encouraged 
to enroll in courses of cultural value such as his- 
tory, philosophy, and literature. They must also 
spend 3 summers working in hotel or restaurant 
jobs—for example, as busboys or bellmen, room 
clerks, or sometimes even assistant managers. 
The experience and contacts with employers 
gained in these jobs may enable young people to 
obtain better hotel positions after graduation. 

Young men with specialized training often start 
in front-office clerical jobs but, as a rule, are ad- 
vanced to assistant managerial posts more rapidly 
than clerks with less formal training. It usually 
takes a number of years of experience to advance 
to top managerial positions. Chances for ad- 
vancement may be somewhat better in hotel chains 
than in independent hotels, since persons may be 
selected to fill vacancies which arise anywhere in 
the chain. 

Company training programs for managers are 
a recent development in hotels. Some large hotels 


have established special programs for !:::.nagement 
trainees who are college graduates or for less 
highly trained personnel promoted from within, 
Such programs consist mainly of on-t! ¿-job train- 
ing assignments in which the traino» is rotated 
through jobs in the various hotel dep:: ‘ments. In 
addition, some large hotels provide inancial as- 
sistance to outstanding employees ‘or college 
study. 
Employment Outlook 

Opportunities for employment in manager- 
trainee jobs in hotels are expected to be good dur- 
ing the late 1950’s. Nevertheless, there will be 
keen competition for the relatively few managerial 
positions that become available each vear in large 
hotels. Most of the openings for gener! managers 
will result from retirements and deat lis, although 
some new positions will arise in the sall number 
of new city hotels that will be built. and in the 
growing number of large luxury mote and high- 
way hotels. A somewhat greater nu uber of as- 
sistant managers will be needed to rovlace those 
who are promoted, to fill vacancies th»! may arise 
from resignations of people who leave the field, 


and to fill additional jobs in hotels ilat increase 
their room capacity as well as in thos» newly con- 
structed. 

In the long run, there will probably be a mod- 
erate increase in the number of managers em- 
ployed. However, competition will continue keen 
for the one or more positions that may open up 
over a period of years in each hotel which employs 
managers. Young men with college degrees in 
hotel administration will probably have the best 
chances for advancement to these positions, pal 
ticularly if they can handle food management oF 
can qualify as sales managers. 

Managers generally have stable employment. 
However, during a prolonged economic downturn, 
some assistant managers might be dropped. 

(See introductory section to this chapter for 107 
formation on where employed, earnings an 
working conditions, where to go for further in- 
formation, and for additional information on em- 
ployment outlook.) 


OCCUPATIONS IN THE INDUSTRIAL CHEMICAL INDUSTRY 


The Industrial Chemical Industry and Its Workers 


During the past 15 years, the industrial chemi- 
cal industry has become one of the Nation’s major 
industries. The public is generally unaware of 
the millions of tons of industrial chemicals pro- 
duced yearly because most of these chemicals never 
reach the consumer in the same form in which 
they leave the factory. This industry, however, 
is one of the Nation’s largest material suppliers; 
its products are used as raw materials or as proc- 
essing agents by almost every manufacturing in- 
ustry. It also has an important defense role since 
1e manufacture of armaments and munitions re- 
uires many types of industrial chemicals. The 
industry manufactures thousands of chemicals 
ranging from sulfuric acid and chlorine to rayon 
and synthetic rubber. 

In late 1956, nearly 430,000 wage and salary 
workers were employed in the 1,200 plants manu- 
facturing industrial chemicals. The industry em- 
ploys men and women in a wide range of occupa- 
tions. Training requirements vary from graduate 
college degrees for some scientists to a few days 
of on-the-job training for some of the less skilled 
plant workers. 


Nature of the Industry 


Industrial chemicals are produced primarily for 
use by other industries in further manufacturing, 
as opposed to other chemical products, such as 
pharmaceuticals and fertilizers, which go directly 
to the consumer without additional processing. 
The industry is composed of plants primarily en- 
gaged in manufacturing basic industrial inorganic 
and organic chemicals. 

Industrial organic chemicals are derived from 
matter such as coal, petroleum, natural gas, and 
agricultural and forest products. Some products 
of organic chemicals, such as synthetic fibers 
(rayon, nylon, and orlon), synthetic rubber, and 
plastics materials are well known. Others, less 
well known to the public, include dyes and other 
color pigments, industrial alcohol, formaldehyde, 
industrial explosives, benzene, and glycerin. 
Among the principal users of organic chemicals 


are the textile, plastic products, and food proc- 
essing industries which convert organic chemicals 
into consumer products. 

Inorganic chemicals are derived from nonliv- 
ing matter such as salts, sulfur, mineral ores, lime- 
stone, and water. The products of inorganic 
chemicals are used in almost every manufacturing 
industry as raw materials or as processing agents. 
Inorganic chemicals are basic ingredients used in 
the manufacture of steel, glass, paper, plastics, and 
thousands of other products in everyday use. 
Much of the output is used by the chemical in- 
dustry itself in manufacturing other chemical 
products, Sulfuric acid is the most widely used 
industrial inorganic chemical and important con- 
sumers of this product are the fertilizer and pe- 
troleum industries. Nitric acid is also important 
as a basic raw material in manufacturing explo- 
sives, plastics, paints, and solvents. Other impor- 
tant inorganic chemicals are phosphoric acid, es- 
sential in the rustproofing of steel; hydrochloric 
acid, used for pickling steel (removing rust) prior 
to plating, and for manufacturing plastics and 
other chemicals; and soda ash, used in the manu- 
facture of glass, medicines and drugs, and soap 
and other cleaning products. 

The more than 1,200 industrial chemical plants 
are distributed throughout the country with at 
least 1 plant in nearly every State. (See chart 
52.) A number of factors determine the location 
of these plants. To minimize transportation costs, 
establishments making.the heavy inorganic chem- 
icals are often built near the source of raw ma- 
terials, For example, plants producing salts and 
alkalies are located near great underground de- 
posits of salt, like those in Louisiana or in some 
parts of the Northeast; and plants producing 
chemicals made from petroleum and natural gas 
are located near the oilfields of Texas, California, 
and Louisiana. Other types of chemical plants 
are constructed near the users of their products. 
The availablity of cheap and abundant power and 
water supplies are also factors in deciding plant 
location. In addition, because of the large amount 
of space required for plants and the problem of 
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disposal of waste products and gases, many plants 
are located in rural areas or on the outskirts of 
industrial centers. 

Almost half of the workers employed in the in- 
dustrial chemical industry in 1956 were working 
in the Middle Atlantic and the South Atlantic 
States, The other large concentration of employ- 
ment was in the East North Central and East 
South Central States. The States with the largest 
numbers of industrial chemical workers were Ten- 
nessee, New Jersey, Virginia, and Texas, account- 
ing for almost one-third of industrial chemical 
workers. Other States with large numbers of in- 
dustrial chemical workers were Pennsylvania, New 
York, West Virginia, Michigan, and Delaware. 
(See chart 52.) 

Methods of manufacturing the thousands of in- 
dustrial chemicals are as varied as the products 
made. A description of the processes in manufac- 
turing any one chemical would not be representa- 


CHART 52 


tive of the industry as a whole since «| |/erent proc- 


esses are used to make different chen: als. A few 
generalizations, however, can be mad- ‘o illustrate 
certain basic processes that may considered 


typical, enabling the reader to wi 
types of jobs found in this industry. 


rstand the 


Industrial chemicals are made by clanging raw 
materials through both chemical #1 physical 


processes. Through chemical change, new com- 
pounds are formed from these raw materials by 


combining various chemicals, by brouking down 
chemical compounds, or by building them up to 
more complex forms. The chemical processes used 
to effect these changes include oxi:!:tion, elec- 
trolysis, neutralization, cracking, po! y merization, 


and fermentation. Some of the physical processes 
are grinding, mixing, evaporation, dring, filtra- 
tion, crystallization, absorption, and istillation. 
Several types of equipment or method- van be used 
to perform each operation. For ex: ple, solids 
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may be separated from liquids by filtration, by 
entrifugal equipment, or by settling. 
Most chemical plants, especially those making 
inorganic chemicals such as acids or alkalies, have 
, vast network of pipes. These pipes are neces- 
sary for intraplant transfer of chemicals which are 
mainly in liquid form during processing. Gen- 
erally, large volume production methods are used, 
laking the form of continuous flow-type produc- 
iion in which raw materials are fed into the pipes 
and the finished products are withdrawn with 
minimum handling of materials by workers. 
Many chemicals are manufactured in large re- 
actors or kettles in which raw materials are com- 
bined or separated. Often, chemicals must pass 
through several reaction operations to produce the 
desired end product. Chemicals flow from one re- 
actor to another through the network of pipes. 
‘Throughout both the processing operations and the 
‘vansferring of chemicals between operations, 
uitomatic control devices usually regulate the flow 
of materials, the combination of different chemi- 
cals, and the temperature, pressure, and time in 
cach operation. Automatic control devices make 
it possible to combine several different operations 
into a single continuous operation, with a mini- 
mum of manual handling. 


Industrial Chemical Occupations 


Workers with many different levels of skill and 
education are employed in the manufacture of in- 
dustrial chemicals. By far the largest proportion 
(about 70 percent) of employees work in plant oc- 
cupations. The operations of the industry make 
it dependent upon a large number of technical 
workers, including chemists; chemical, mechanical 
and electrical engineers; laboratory assistants; and 
draftsmen. Many different types of administra- 
tive and related personnel, such as purchasing 
agents, accountants, personnel officials, and sales- 
men are also employed as well as many clerks, 
stenographers, bookkeepers, typists, and other 
office workers. i 

In late 1956, about 55,000 women worked in 
industrial chemical plants, mainly in such office 
jobs as bookkeepers, clerks, stenographers, and 
office machine operators. In the plants, they 
usually work as laboratory assistants, packers, or 
as custodial workers. In some plants, they are 
employed as operators. Some women also work 
in the research laboratories as analytical and re- 
search chemists. 


Plant Occupations 


Chemical plant workers can generally be divided 
into three major occupational groups: the produc- 
tion workers who operate the chemical-processing 
equipment; the maintenance workers who main- 
tain, install, and repair the machinery, pipes, and 
equipment; and other plant workers, such as stock 
clerks, material handlers, truckdrivers, and others 
not included in the first two groups. 

Process equipment operators and their helpers 
are the largest occupational group in the industrial 
chemical industry. Many of these operators are 
skilled workers. Chemical operators (D. O. T. 
4-52.770 and 6-52.770) operate one type of equip- 
ment or direct a chemical process utilizing several 
types of chemical equipment to produce final or 
intermediate chemical products in accordance with 
prepared specifications. Their duties, however, 
are relatively similar regardless of the type of 
equipment they operate. Some skilled chemical 
operators determine the proper proportion of ma- 
terials to be processed according to formulas or 
specifications prepared by a chemist. They set 
and regulate the controls for temperature, pres- 
sure, or flow of materials, They also keep a run- 
ning record of the quality of the operation and 
report any sign of breakdown or variation from 
the specifications. They may use measuring and 
testing instruments or, occasionally, they may 
send samples of the material to the testing labora- 
tory. Chemical operators are responsible for the 
quality and quantity of the product. They may 
be assisted by other chemical operators of less skill 
as well as by helpers, 

Some of the chemical operators are designated 
according to the type of equipment operated. For 
example, stil/men (D. Q. T. 451.635 and 6-51.630) 
operate the distillation equipment that separates 
volatile mixtures into component parts, Auto- 
clave operators (D. O. T. 452.711) operate high- 
pressure vessels, called autoclaves, in which the 
reaction involves chemical changes within highly 
critical pressure and temperature limits. Z'vapo- 
rator men (D. O. T. 4-51.755) operate equipment 
that concentrates chemical solutions by removing 
part of the water content. Since different proc- 
esses are used to make the many types of chemicals, 
the kinds of chemical operators vary from plant 
to plant. For instance, the autoclave operator, an 
important chemical operator in plants making al- 
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kalies and chlorines, may not be employed in a 
plant making plastic materials. 

In addition to the chemical equipment operators, 
there are other process workers who operate the 
physical process equipment that prepares the raw 
material for further processing. They tend the 
various machines which produce such physical 
changes as the breaking down and refining of 
chemicals. For example, grinders (D. Ofer: 
6-52.751) operate machines which reduce the size 
of solid particles and sereen the resultant powder 
to meet laboratory specifications. Filterers (D. O. 
T. 651.855 and .870) operate one or more units 
of filtering equipment used in separating sus- 
pended solids from liquids. Driers (D. OFTE. 
6-51.820) operate one or more units of equipment 
used in separating water or other volatile liquid 
components from solids. Volatile components are 
removed by heating the solids with circulating hot 
acid or steam and by maintaining a vacuum over 
the solids. Millers (D. O. T. 6-52.751) tend one 
or more units of equipment used to crush, grind, 
or pulverize materials to specifications. Mivers 
(D. O. T. 6-51.926) operate one or more machines 
in which component parts (liquids or solids) are 
blended or mixed in controlled amounts. 

Because industrial chemical manufacturing re- 
quires a large amount of complicated equipment 
and because high temperatures and pressures 
greatly increase the wear on this equipment, the 


Stillman observing and recording instrument readings showing 
temperature, pressure, and chemical changes. 


in industrial chemical plants. 


in which the 
highly critical 


Autoclave operators tend high pressure ves 
reactions involve chemical changes withi: 
pressure and temperature limits. 


naintenance 
pations in- 


industry employs a large number o! 
workers. Important maintenance o! 
clude pipefitters who lay out, install. and repair 
pipes and pipefittings; carpenters Wiio construct 
and maintain the woodwork and equ: pment such 
as doors, partitions, and floors; mai: /enance ma- 
chinists who produce replacement parts and new 
parts for the mechanical equipment in an estab- 
lishment; and electricians who maintain wiring, 
motors, switches, and other electrical equipment 
in good operating condition, and make repairs 
when equipment breaks down. In addition, this 
industry employs many highly skilled instrument 
repairmen (D. O. T. 5-83.971) who install and 
repair the vital electric and electronic instruments 
which regulate, record, and contro] the flow of 
chemicals in many manufacturing processes. The 
job of instrument repairman is a relatively new 
specialization in the chemical industry and has 
become increasingly important because of the 
growing use of automatic controls in chemical 
processing. In some instances, maintenance jobs 
may be combined into a single job involving gen- 
eral maintenance mechanic duties. (A detaile 
discussion of the duties, training, and employment 
opportunities in maintenance jobs appears else- 
where in this Handbook. See index for Pag? 
numbers.) 

Other plant workers, who do not operate or 
maintain equipment, perform a variety of tasks 
Some workers 
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Instrument repairmen are an important and growing occupation 
in industrial chemical plants. 


drive trucks and tractors, making deliveries to 
various parts of the plant; some load and unload 
materials on trucks, trains, or ships; and other 
workers keep inventory records of stock and tools. 
‘The industry also employs custodial workers such 
as guards, watchmen, and janitors whose jobs are 
similar to those in other industries. 


Technical Occupations 


Because of the highly technical nature of its op- 
erations, the industrial chemical industry employs 
many persons with chemical, engineering, or other 
scientific backgrounds. A large proportion of 
these personnel are employed in the industry’s re- 
search activities to develop new chemical products 
and new methods of production. According to a 
1954 Bureau of Labor Statistics survey of research 
and development manpower in American industry 
prepared for the National Science Foundation, 
13.7 percent of the Nation’s research engineers 
and scientists were employed by chemical firms. 
More than 50 percent of the chemical industry’s 
research engineers and scientists were employed 
by industrial chemical firms. 


This industry is one of the principal employers 
of chemists and chemical engineers. Chemists 
(D. O. T. 0-07.21) are engaged in a number of 
different functions. Many work in research lab- 
oratories. A large number are employed in the 
production departments where they control the 
quality of the product being manufactured by su- 
pervising the testing of materials during process- 
ing. Some chemists work as supervisors of plant 
workers, Others work as technical salesmen, tech- 
nical writers, or in administrative positions re- 
quiring technical knowledge. 

Chemical engineers (D. O. T. 0-15.01) are con- 
cerned with the application of chemical engineer- 
ing science to the design, construction, operation, 
control, and improvement of chemical processing 
equipment. They convert processes developed in 
a laboratory into large-scale production methods 
using the most economical manufacturing techni- 
ques. Some chemical engineers are employed in 
production jobs as well as in jobs which are cus- 
tomarily held by chemists. 

Several other types of engineers are also em- 
ployed in industrial chemical firms. Mechanical 
engineers (D. O. T. 0-19.01) design and lay out 
plant equipment, and plan the central distributing 
system for heat, gas, water, or steam, Llectrical 
engineers (D. O. T. 0-17.01) are concerned with 
instrumentation and control, and power genera- 


Laboratory technician testing samples. 
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tion and distribution. They also design and de- 
velop all types of electrical and electronic machin- 
ery and equipment. 

In addition to the large number of professional 
and technical personnel, the industry employs 
many technical assistants such as laboratory tech- 
nicians, draftsmen, engineering aids, chemical 
analysts, and production supervisors. Laboratory 
technicians assist chemists and engineers in re- 
search and development work and in production 
control. They may perform simple routine tests 
or do highly technical, analytical work, depending 
on their training and experience. Much of the 
work of the laboratory technicians consists of con- 
dueting tests and recording the results—often in 
the form of simple reports, charts, or graphs for 
interpretation by the chemists and chemical 
engineers. 

Draftsmen prepare detailed drawings from 
sketches or specifications furnished by the engi- 
neers. Some draftsmen do only rough copying or 
routine tracing work; others, at higher levels of 
skill, may also make calculations concerning the 
strength, quality, and cost of materials. (More 
detailed descriptions of the duties, training, quali- 
fications, and employment outlook of chemists, 
engineers, and other scientific and technical oc- 
cupations appear elsewhere in this Handbook. 
See index for page numbers.) 


Administrative, Clerical, and Related Occupa- 
tions. 


The industrial chemical industry employs a wide 
variety of administrative, clerical, and other 
“white collar” personnel. Many of the higher 
level administrative and management positions are 
filled by technically trained men, many of whom 
are chemists or chemical engineers. At the top 
of the administrative group are the executives who 
make policy decisions concerning matters of 
finance, types of products to manufacture, and lo- 
cation of plants. To make such decisions, the 
executives require the help of a large body of 
specialized personnel. Some of the specialized 
workers in the field of administration are account- 
ants, purchasing agents, sales representatives, law- 
yers, and personnel employed in such activities as 
industrial relations, public relations, transpor- 
tation, advertising, and market research. 

Other “white collar” workers are required to 
assist these specialized administrative workers. 
For example, clerical employees keep personnel, 
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payroll, raw materials, sales, shipmeļts, and plant 
maintenance records. 


Training, Other Qualifications, and “dvancement 


The industrial chemical industry »«nerally hires 


inexperienced workers for proces:\y jobs and 
trains them on the job. Companies i! ihe industry 
usually prefer to hire young workers with some 
high school education. 

In many plants, a new worker is «ssigned toa 
labor pool where he does such jobs as |i!ling drums, 
moving materials, and helping skilled chemical 
operators. After working in the labor pool for 
several months, he may be transfer! to a proc- 


essing or maintenance department when a va- 
cancy occurs. As he gains experience and “know- 
how,” he moves to the more skille«! jobs in his 
department. He may advance fron: a job.as a 
laborer to that of chemical operato: helper and 
eventually may become a skilled chen) |: operator. 
Skilled process workers are rarely recruited from 
other plants. 


Although maintenance jobs are son {imes filled 
by hiring experienced men, they »: generally 


filled by men trained in the plant. Many indus- 
trial chemical companies have training programs 
to meet the needs of their maintenance shops 
These programs may last several months or a few 
years and include mainly on-the-job training and 
some classroom instruction related to the trainee’s 
particular work. Many companies encourage 
skilled maintenance workers, as well as trainees, 
to take courses related to their jobs in local voca- 
tional schools and technical institutes, or to enroll 
in correspondence courses. Upon the successful 
completion of these courses, some companies reim- 
burse the workers for part or all of the tuition. 

A bachelor of science or a bachelor of engineer- 
ing degree from a recognized college is usually 
the minimum educational requirement for sch 
entists and engineers. For research jobs, persons 
with advanced degrees are preferred. Some com 
panies have formal training programs for young 
college graduates with engineering or scientific 
backgrounds. These men work for brief periods 
in the various plant-operating divisions to gain ® 
broad knowledge of chemical manufacturing 0P- 
erations before being assigned to a particular de- 
partment. Other firms immediately assign junior 
chemists or engineers to a specific research, operat- 
ing, or maintenance unit. 
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Not all persons who work as technicians are 
specifically trained for their occupations. A per- 
von may become a technician by studying at a tech- 

vical institute or vocational school. Many tech- 
vical institutes offer 2-year programs which will 
ycalify a person as a laboratory assistant. En- 
“iveering or chemistry dropouts; graduates and 
dropouts of liberal arts colleges, especially those 
with chemistry, mathematics, or other scientific 
‘:vining; and other persons who have received 
post-high school education often become tech- 
ns. Workers may also qualify as technicians 
‘ough experience only. Some industrial chemi- 
cal firms have programs to train draftsmen and 
laboratory technicians. Laboratory assistants be- 
gin their work in routine jobs and advance to posi- 
lions of greater responsibility after they have ac- 
quired additional experience and demonstrated 
(heir ability to work without close supervision. 
inexperienced draftsmen usually begin as copyists 
» iracers. With additional experience and train- 
vg, workers may advance up the job ladder to 
more skilled and responsible drafting positions. 

Administrative positions are frequently filled by 
men and women who have college degrees in busi- 
ness administration, marketing, accounting, indus- 
ivial relations, or other specialized fields. Some 
companies have advanced training programs in 
which they give their new employees additional 
training in their specialties. Most industrial 
chemical firms employ persons who have had com- 
mercial courses in high school or business schools 
for positions as clerks, bookkeepers, stenograph- 
ers, and typists. Although the qualifications for 
and the duties of administrative, sales, clerical, and 
related occupations are similar in this industry to 
those in other industries, a knowledge of chem- 
istry is sometimes helpful. This is especially true 
of sales jobs where it is often necessary to give cus- 
tomers technical assistance. 


Employment Outlook 


The industrial chemical industry is expected to 
provide thousands of job opportunities for new 
workers during the late 1950’s and the 1960's. 
Many of these openings will result from the ex- 
pected expansion of the industry. (The indus- 
try’s employment is expected to increase at a some- 
what faster rate than the Nation’s total labor 
force.) The need to replace those workers who 
die, retire, or transfer to other fields of work will 


also provide many job openings for new workers. 
The industrial chemical industry is one of the 
Nation’s most rapidly growing manufacturing in- 


dustries. (See chart 53.) It is a major supplier 
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of raw materials to almost every other industry 
and, therefore, its future growth is directly re- 
lated to the general expansion of the economy. 
Although the industrial chemical industry has 
made amazing progress in the past, it has vast po- 
tential for further development from its research 
activities. This dynamic industry has far out- 
stripped most other major industrial groups in 
rate of growth and in the development of new 
products. Some of these products have created 
completely new markets, Others, like plastics and 
synthetic fibers, have competed successfully in 
markets previously dominated by wood, natural 
textile fibers, and metals, and are expected to con- 
tinue to make inroads in these markets. A plen- 
tiful supply of the raw materials used in chemical 
manufacturing is also favorable to the industry’s 
future growth. The development of atomic en- 
ergy is another factor of potential growth for this 
industry. New chemicals will be required for the 
manufacture of radioactive materials. Further- 
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more, radioactive elements hold promise for new 
products to be made by chemical processes not yet 
developed. 

The new products and new methods of produc- 
tion, which are typical of the industry, are the 
results of its emphasis upon research and develop- 
ment. The industry’s expenditures for research 
and development are among the highest in Ameri- 
can industry. 

Between 1940 and 1956, there was a fivefold in- 
crease in the output of industrial chemicals, and 
employment more than doubled. (See charts 53 
and 54.) Continued expansion in production is 
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anticipated in the late 1950’s and the 1960’s. How- 
ever, employment is expected to increase at a much 
slower rate than production. This has been the in- 
dustry’s experience for many years. For example, 
1955 output was 90 percent above that of 1947, 
whereas employment increased only 40 percent. 
One of the important factors in the increasing 
output per worker has been the widespread use of 
automatic processing and control equipment which 
enables the industry to manufacture its products 
with a relatively small amount of labor. Despite 
the technological progress which is anticipated in 
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this industry in the future, the expansion of out- 
put is expected to result in increased employment 
above the 1956 level. 

Although all major occupational groups are ex- 
pected to grow, some will increase at a faster r:te 
than others. The number of technical and ad 
ministrative workers is expected to increase ai a 
faster rate than the number of plant workers. 
This will be a continuation of recent trends in this 
industry. In 1948, nonproduction workers made 
up about 22.5 percent of the industry’s total eni- 
ployment, compared with more than 30 percent in 
1955. The continued emphasis on research and de- 
velopment and the greater complexity of products 
and processes are expected to result in an increas- 
ing need for chemists, chemical engineers, and 
technicians. 

The largest relative increase in employment of 
plant workers will be in maintenance and repair 
occupations such as instrument repairmen, pip: 
fitters, electricians, and maintenance mechani: 
because of the increasing use of instrumentati:' 
and automatic equipment in processing operation. 
Processing equipment operators will continue |» 
be the largest occupational group in the industry 
although employment of these workers is not e3 
pected to increase as much as the employment oi 
maintenance and repair workers. 

Employment opportunities will also result fror 
the need to fill vacancies created by death, retire- 
ment, or transfer of workers to jobs in other fields. 
Deaths and retirements alone will provide on the 
average about 7,000 to 9,000 openings for new 
workers each year during the 1956-66 decade. 


Earnings and Working Conditions 


Earnings of production workers in the indus- 
trial chemical industry are among the highest for 
factory workers in American industry. In De- 
cember 1956, workers employed in inorganic 
chemical plants averaged $2.37 an hour and $98.12 
a week; and those working in organic chemical 
plants averaged $2.30 an hour and $94.99 a week. 
This compares with the average hourly earnings 
of $2.05 and average weekly earnings of $84.05 for 
all manufacturing industries in the same month. 

The accompanying table, based upon a wage 
study made by the Bureau of Labor Statistics, in- 
dicates the average straight-time hourly earnings 
of workers in selected occupations in the industrial 
chemical industry, by region, in August 1955. It 
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Earnings in selected occupations, industrial chemical industry, by region, August 1955 
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should be noted that between August 1955 and 
August 1956, the average hourly earnings of pro- 
duction workers in this industry increased by 13 
cents. 

Wages were generally higher in the Middle At- 
lantic, Great Lakes, and Southwest regions; and 
lower in New England and the Southeast. Skilled 
maintenance workers and class A chemical op- 
erators were the highest paid factory workers. 

Comprehensive earnings data for engineers and 
scientists in this industry are not available. (A 
detailed discussion of earnings in individual pro- 
fessional and technical occupations are included 
elsewhere in this Handbook in the statements on 
these occupations. See index for page numbers.) 
However, a 1956 survey conducted by the Ameri- 
can Chemical Society indicated that the entry 
salaries for engineering and professional person- 
nel were among the highest in American industry. 
The survey showed that in this industry the aver- 
age (median) starting salary for chemists with a 
bachelor’s degree was $410 a month, and $425 a 
month for chemical engineers with a bachelor’s de- 
gree. Chemists and chemical engineers with 
graduate degrees receive higher starting salaries. 
For example, the 1956 survey showed that chemists 
with a doctor’s degree received a starting salary 
of $615 a month. 
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Paid vacations are universal in this industry and 
are generally based on length of service. Workers 
commonly receive 1 week after 1 year of employ- 
ment; 2 weeks after 5 years; and 3 weeks after 
15 years. 

A majority of the workers are covered by in- 
surance plans. These plans include life, sickness, 
accident, hospitalization, and surgical insurance. 
Practically all the plants have pension plans. 

Many of the workers are employed in large 
continuous process plants that operate around the 
clock, 7 days a week, and 3 shifts a day. Owing 
to the widespread industry practice of rotating 
shifts, workers can expect to work the odd shifts at 
one time or another. Virtually all plants pay a 
differential for shift work, most commonly 6 to 8 
cents an hour for the second shift, and 10 to 12 
cents an hour for the third or night shift. Rela- 
tively few maintenance workers are employed on 
the odd shifts. Work in the industry is subject 
to few seasonal variations and all the regular work- 
ers have year-round jobs. 

Working conditions vary with the type of job, 
the kind of equipment, and the size, condition, and 
age of the plant. In some plants, workers are 
exposed to dust, disagreeable odors, and extreme 
temperatures. Chemical companies, however, have 
made intensive efforts in recent years to reduce the 
discomforts arising from these conditions by the 
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introduction of improved ventilating systems. 
Safety measures such as protective clothing, plac- 
ard warnings in danger areas, the placement of 
showers and eye baths near dangerous work sta- 
tions, and first-aid stations have also reduced 
hazards. 

As a result of such measures, the injury-fre- 
quency rate for the industrial chemical industry 
is much lower than the average rate for all manu- 
facturing industries. In 1955, the average number 
of disabling injuries was 5.3 for each million man- 
hours worked in industrial inorganic chemical 
plants, and ranged from 1.6 to 4.5 in the different 
segments of the industrial Organic chemical in- 
dustry. This compares with an average of 12.1 
for all manufacturing industries. 

With the exception of the work performed by 
laborers and material handlers, most industrial 
chemical jobs do not require heavy physical labor. 
Much of the plant work involves tending, inspect- 
ing, or maintaining machinery and equipment 
since most of the processes are automatic or semi- 
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automatic. Some workers climb stairs and ladders 
to considerable heights and have to open and close 
heavy valves in the course of their duties. Other 
jobs are performed out of doors in all kinds of 
weather. 

Most of the production workers in the industvial 
chemical industry are members of labor unions. 
The leading unions are: the International Cheini- 
cal Workers Union; Oil, Chemical and Atomic 
Workers International Union; and District 50, 
United Mine Workers of America (Ind.). 


Where To Go for More Information 


Further information concerning jobs, processes, 
and working conditions in the industrial chemical 
industry can be obtained from the following 
sources : 


Manufacturing Chemists’ Association, Inc., 

1625 Eye St. NW., Washington 5, D. C. 
International Chemical Workers Union, I. ©. W. | 
Bldg., 1659 West Market St., Akron 13, Ohio. 


INSURANCE OCCUPATIONS 


The Insurance Business and Its Workers 


insurance is a vast and growing business which 
rauks with such great industries as automobiles, 
1 and steel, and telephone and telegraph in the 
number of people employed. It offers employ- 
went opportunities to both young inexperienced 
workers and mature people. In 1955, nearly 
500,000 persons were employed to carry on the 
multibillion dollar insurance business. 

Most adults own one or more insurance policies 
to protect them against loss from some of the 
many hazards to life and property. People can 
insure almost anything they consider valuable— 
from a prized personal possession, such as a rare 
book or a pet, to something on which earnings de- 
pend—for example, a ballet dancer’s legs or a 
pianist’s hands, However, the policies most com- 
monly sold are those which insure life, dwellings, 
business plants, machinery, crops, automobiles, 
and other valuable possessions. People also pay 
into insurance plans to provide funds for retire- 
nent, sickness or disability, and the education of 
children. Insurance enables families and busi- 
hessmen to conduct their affairs with the assurance 
that money will be available in emergencies, when 
it is most needed. 

In our economy, the insurance business is im- 
portant not only for the financial protection it 
offers, but also for its large-scale investment ac- 
tivity. The billions of dollars invested every year 
by insurance companies provide corporations with 
money to build new plants and to purchase equip- 
ment and machinery. Thousands of new homes 
for families have been financed through mort- 
gages held by life insurance companies. Such 
huge investments stimulate economic activity and 
contribute to the Nation’s growth, while at the 
same time, they provide interest income which is 
used to help meet the insurance costs and for other 
business purposes. 


Nature of Business 


Insurance is divided into two major branches— 
life and property and casualty—which employ 
about equal numbers of workers. Life insurance— 


defined as including pensions, annuities, and dis- 
ability insurance as well as life insurance—pro- 
vides funds for the personal needs of individuals 
and families in case of death, retirement, or dis- 
ability of the insured. Life insurance companies 
also sell accident and health insurance. Many 
kinds of special life insurance policies exist, such 
as those which give extra financial protection to 
families with young children or those which in- 
sure owners of large estates where inheritance and 
tax laws complicate insurance matters. Property 
and casualty insurance companies handle insur- 
ance commonly grouped as casualty, fire, marine, 
and surety. These companies provide policies that 
protect owners against loss or damage to property 
from perils such as fire, hail, and windstorm. They 
also sell liability insurance, including workmen’s 
compensation and automobile insurance. In addi- 
tion, casualty companies sell fidelity bonds which 
protect employers against theft by employees who 
handle large sums of money, Under recently en- 
acted legislation, property and casualty companies 
may sell most kinds of insurance, except life in- 
surance, in a single policy. Casualty companies as 
well as life companies often sell accident and health 
insurance policies. These policies, as well as pen- 
sion and life insurance policies, may be sold on a 
group basis, covering the few employees of a small 
firm or the many thousands in a large corporation. 

More than 1,000 life insurance companies and 
approximately 3,500 property and casualty insur- 
ance companies were in operation in 1955. Most of 
these companies, commonly referred to as home 
offices, have agency outlets throughout the coun- 
try. There are probably at least 50,000 insurance 
agencies, either maintained by insurance companies 
as branch offices or operated by agents in business 
for themselves. 


Insurance Workers 


The work in company home offices is carried on 
by thousands of clerical workers and a relatively 
small number of professional employees under the 
direction of insurance executives. Clerical work- 
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ers, located mainly in home offices, are the largest 
group of insurance workers, representing about 
45 percent of the total number in 1950, (See chart 
55.) About 10 percent of all insurance employees 


CHART 55 


INSURANCE AGENTS AND CLERICAL WORKERS 
MAKE UP MORE THAN FOUR-FIFTHS 
OF ALL INSURANCE EMPLOYEES 
Employment in 1950 


Maintenance 
and Other Worke) 


Source U.S, Department of Commerce, 
Dureou of the Census 
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are executives—company presidents, vice presi- 
dents, department heads, or other officials, About 
4 percent are professional specialists, including 
accountants, lawyers, doctors, nurses, engineers, 
and a few workers in occupations unique to the 
insurance field—chiefly actuaries, home-office un- 
derwriters, and claim adjusters. Actuaries, who 
usually have college degrees in mathematics, de- 
termine what classes of risks should be accepted 
and what rates should be charged in order to keep 
the insurance company financially sound. Home- 
office underwriters make responsible decisions on 
whether to accept or reject insurance risks and 
select the appropriate premium rates. Although 
the life insurance agent may also be called a life 
underwriter, selling and home-office underwriting 
are separate functions. Claims adjusters deter- 
mine whether claims relating to injury, damage, 
or loss are justified and see that proper payment 
is made under the terms of insurance policies. 
Home-oflice underwriters and claim adjusters re- 
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ceive considerable on-the-job training, even though 
they may be college graduates. A number of con:- 
panies select promising young people who have 
gained experience in other departments and train 
them for underwriting and claims work. Peopl 
selected from within the company usually have 
acquired some knowledge of policy provisions or 
insurance procedures required in their new jobs. 

In addition to the employees in the home offices 
of insurance companies, large numbers of agew! s 
work at agency offices, Agents make up nearly 
40 percent of all insurance employees and are ex- 
ceeded in number only by the clerical workers. 
Employment opportunities for clerical workers, 
as well as for the two main types of agents—those 
selling life insurance and those selling property 
and casualty insurance—are discussed in sta(c- 
ments on pages 504 and 507. Employment oppor- 
tunities for actuaries—the small group of pro- 
fessional workers responsible, in large part, for 
the soundness of the insurance business—are ‘| '- 
cussed in a separate statement on p. 509. 


Where Employed 


Insurance companies and agencies do busines 
in every section of the country, However, in-\:'- 
ance workers are concentrated in the more ind 
trialized and heavily populated States. The 10 
States with the most population, with one exc. p- 
tion, had the greatest number of insurance work« i's 
in 1950. New York led all other States, with 
approximately 15 percent of the country’s insur- 
ance employment, followed by California with 
nearly 9 percent. Insurance workers are employed 
mainly in large metropolitan areas; for example, 
more than 80 percent of California’s insurance 
workers were in the San Francisco-Oakland and 
Los Angeles metropolitan areas. The location of 
company home offices also affects the type of em- 
ployment available, since these central offices em- 
ploy many more clerical workers, administrative 
officers, and professional workers than do insur- 
ance agencies. Connecticut, a long-established 
center for insurance home offices, has as many in- 
surance workers as Michigan, though the latter 
State has three times the population. 

For many years, most large life insurance com- 
panies (those with over $1 billion of insurance in 
force) were located in the Northeastern States. 
However, in the past 15 years, the number of large 
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con panies has tripled and become more widespread 
geographically. 

\ few companies doing a nationwide business 
each employ more than 10,000 workers in their 
horie offices and are served by an even greater 
nuber of agents located throughout the country. 
Sore small companies have no agency outlets and 
cover a limited rural area with only a few em- 
plosces. The vast majority of agency offices have 
fewer than 10 employees; only a small propor- 
tion have 100 or more, 


Employment Outlook 


Many thousands of job openings in insurance 
companies and agencies are expected each year, 
continuing into the 1960’s. Employment, which 
increased nearly 45 percent from 1947 to 1955, will 
probably rise at a more moderate rate over the 
next 8 or 10 years. Most openings will be for 
clerical workers and insurance agents. In addition 
to (ie new jobs, many openings will result from 
turuover, which is high for insurance agents dur- 
ine (heir first few years of employment, as well 
as jor the large number of young women clerical 
workers, Although most job openings will natu- 
raliy be in these largest occupational groups, quali- 
fied young people will also be in demand as trainees 
for positions in underwriting, claim adjusting, and 
actuarial work, 

Among the basic factors which point to expan- 
sion of the life insurance business are the rapid 
growth of population, which multiplies personal 
insurance needs, and favorable economic condi- 
tions which make it possible for more people to 
buy insurance policies. It is estimated by indus- 
try leaders that life insurance sales may reach an 
annual rate between $75 and $90 billion by 1965, 
or from one and one-half times to nearly double 
1955 sales, Additional life insurance sales are an- 
ticipated as advances in medical science make in- 
surance available to people formerly turned down 
as poor risks. Continued expansion is expected of 
the fast growing group pension, health, and wel- 
fare plans for employees. The need to finance 
longer periods of retirement also may lead more 
people to buy retirement annuities. Catastrophe 
medical plans, which take care of expenses dur- 
ing major illnesses, covered approximately a mil- 
lion people in 1954 and will probably increase in 
importance. “Key man” insurance, offered as pro- 
tection to businesses against loss of income upon 


the death of important officials or key technical 
men, is being sold on a larger scale, Policies for 
educational purposes may become more wide- 
spread as a higher proportion of parents plan to 
send their children to college and as the trend to- 
ward more years of expensive educational prep- 
aration for professional work continues. Govern- 
ment insurance programs will probably continue 
to stimulate private insurance sales by making 
people more “insurance conscious.” Millions of 
workers with some insurance needs covered under 
the social security system and World War II vet- 
erans’ GI insurance have purchased additional in- 
surance from private companies. In many cases, 
these contacts led to insurance sales for other fam- 
ily members. 

Growth of the property and casualty insurance 
field is also expected with the continuation of 
favorable economic conditions. Insurance needs 
of businessmen will probably continue to rise 
owing to expanding markets for products which 
will lead to the building of additional plant fa- 
cilities and the installation of new and more ex- 
pensive machinery, Automobile insurance, the 
largest line written in the casualty field, will con- 
tinue to grow with car ownership and the ex- 
tension of laws requiring insurance. More pur- 
chases of new homes by families will also expand 
property and casualty insurance sales. Additional 
sales may result from coverage relating to unusual 
hazards—for example, policies which insure per- 
sons and property against radiation hazards from 
industry-operated atomic reactors, More policies 
will be sold as coverage under workmen’s compen- 
sation laws is continued and broadened under 
State legislation. 

Although the outlook is favorable for expanded 
insurance employment, it is probable that the rate 
of increase will be lower than that indicated by 
anticipated insurance sales, A major factor that 
must be considered is the more widespread use in 
the future of new office machines, especially elec- 
tronic computers. This factor—commonly re- 
ferred to as automation—will affect employment 
in some occupations more than others. The effect 
of the extensive use of electronic equipment is 
discussed further in the statement on insurance 
clerks and office-machine operators later in this 
report. 

Insurance workers have more assurance of reg- 
ular employment than workers in many other in- 
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dustries during periods of economic recession. 
People attempt to retain as much basic financial 
protection as possible, even when incomes decline. 
For most businessmen, property insurance of all 
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kinds is a necessity. Failures of life insurance 
companies during the depression of the 1930’s were 
confined mostly to small companies with only a 
fraction of total employment in the business. 


Insurance Clerks and Office-Machine Operators 


Nature of Work 


More than 330,000 clerical workers are employed 
in the insurance business to handle the mountains 
of paperwork necessary to keep millions of insur- 
ance policies in order. About 40 percent of them 
are secretaries, stenographers, and typists. (See 
statement on p. 205.) The others have a variety 
of titles depending upon their assignments. Like 
office workers in other industries, they may answer 
telephones, file, route, sort, and perform other 
duties connected with records and correspondence. 
Many use adding, calculating, and other machines 
to figure rates, prepare tables, or list and total data 
for reports. Some operate key-punch or tabulat- 
ing machines and, nowadays, a small but growing 
number work with electronic computers to handle 
record-keeping on tremendous masses of data. 
About 85 percent of all clerical workers in insur- 
ance companies are women—a higher proportion 
than in most other businesses. 

Clerks in home offices, where most clerical work 
is centralized and specialization is feasible, are 
generally assigned a few specific duties. In con- 
trast, those in insurance agencies usually perform 
a variety of clerical operations. A clerk in an 
agency office may, for example, type agents’ re- 
ports, use an adding machine, file correspondence, 
operate the switchboard, and mail policy applica- 
tions to the home office. Clerks in agencies are 
usually supervised by the cashier (D. O. T. 
1-01.52), who also handles premium payments on 
policies and mails them at regular intervals to the 
home office. The cashier in a home office is likely 
to be responsible only for bookkeeping records and 
money transactions. 

Many home-oflice clerks are concerned with in- 
dividual insurance policies—copying information 
on policy forms, checking, and correcting infor- 
mation. Some known as policy writers (D. O. T. 
1-37.32) type information, such as name, address, 
amount of policy, and premium rate, from ap- 

proved application forms to policies. Policy- 
change clerks (D. O. T. 1-08.12) revise policies 
following instructions from agents as to changes 


Clerks in insurance companies use a variety of office machines. 
in the beneficiary or in the policy amount. To 
make sure that work is accurate, several kinds of 
insurance checkers (D. O. T. 1-03.02) are em- 
ployed, whose titles reflect the type of insurance 
action that is taken, for example, policy-change 
checkers examine policies drawn up after changes 
have been made and see that all information has 
been correctly entered on company records. If a 
policyholder terminates his policy, a cancellation 
clerk (D. O. T. 1-08.05) types out a cancellation 
notice, computes the refunds by using a book of 
tables, sends this information to the bookkeeping 
department for recording and payment, and mails 
the canceled policy to the policy holder. Annuity- 
record clerks (D. O. T. 1-08.02) make up cards for 
new policies and change them whenever necessary. 
Underwriter clerks (D. O. T. 1-05.01) are usually 
in training for more responsible work; they assist 
underwriters by performing various clerical 
duties such as filing and checking applications for 
errors. 

Large numbers of office-machine operators are 
employed in home offices and, to a lesser extent, in 
agency offices. In addition to machines commonly 
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used in many business offices—adding, billing, 
bookkeeping, addressograph, and mimeograph 
mach ines—many insurance companies also use key- 
punch and tabulating machines. The hey-punch 
machine operator (D. O. T. 1-25.62) presses keys 
on a machine similar in action to a typewriter, ex- 
cept tbat the key-punch machine makes holes in 
cards instead of printed letters. The operator fol- 
lows a special code of instructions to punch holes 
which represent information about an insurance 
policy. The key-punch cards are used by ¢abulat- 
ing-muchine operators (D. O. T. 1-25.64) in their 
work. 'Tabulating-machines may be adjusted to 
sort and count various items on the punched cards 
and may also add, multiply, or make other calcu- 


lations. After items are printed on sheets by the 
machine, the operator or an assistant files the 
cards. 


Where Employed 


Clerks and office-machine operators are em- 


ployed mainly in home offices of insurance com- 
panies which, as indicated earlier, are concentrated 
in large cities. Nevertheless, there are some op- 
portunities for employment in agencies in all cities 
and in many towns of each State. (For additional 
information see Where Employed on p. 500 of this 


report.) 
Training and Other Qualifications 


Graduation from high school or business school 
is adequate preparation for most beginning clerical 
jobs with an insurance company have an excellent 
business arithmetic, bookkeeping, and shorthand 
are generally considered desirable. Training in 
the operation of office machines, is also valuable, 
in view of the widespread use of adding, calculat- 
ing, bookkeeping, and other machines in insurance 
companies. 

Applicants for jobs in insurance companies are 
usually given an interview and may be given in- 
telligence and clerical aptitude tests. Young peo- 
ple who have worked part time or held summer 
jobs with an insurance company have an excellent 
chance of being hired for regular work. 

Tnexperienced young men and women may start 
out in a variety of clerical jobs, such as insurance 
checker, file clerk, and bookkeeping clerk. In some 
large insurance companies, employees not already 
trained in office-machine operation can qualify for 
such work through classes conducted by the com- 
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pany. Employees can also improve their chances 
for advancement by enrolling in the industry- 
sponsored educational program of the Life Office 
Management Association Institute. The courses 
cover principles of life insurance agency organiza- 
tion, elements of office management, and other 
phases of the insurance business. 

Promotion from a routine clerical job may be 
first to a minor supervisory position and then to 
section head. Some companies select promising 
young clerical workers to train for underwriter or 
claim adjuster positions. Bookkeeping experience 
is usually required for advancement to positions 
as cashier either in a home or agency insurance 
office. Insurance companies usually follow a “pro- 
motion-from-within” policy, taking length of 
service, on-the-job performance, and leadership 
qualities into consideration. This policy is also be- 
ing applied by some companies in selecting work- 
ers to fill new and better paying positions in con- 
nection with the use of electronic computers. 
There are some opportunities for outstanding cler- 
ical workers to advance to positions as officers, 
though many insurance companies prefer to hire 
people with college backgrounds for training as 
executives. 


Employment Outlook 


Employment opportunities for clerical workers 
are expected to be good during the remainder of 
the 1950’s, as the insurance business continues its 
remarkable growth. Some large insurance com- 
panies were having considerable difficulty in 1956 
in hiring enough clerical workers to fill vacancies. 
To meet the shortage, young people aged 16 and 
17 were being hired for part-time work, and some 
people in the older age groups were being em- 
ployed on a full- or part-time basis. In the late 
1950's, a considerable number of new jobs will be- 
come available as plans for opening additional in- 
surance agencies are carried out and long-estab- 
lished offices expand. However, turnover—which 
is high among the many young women employ- 
ees—will continue to be the major source of job 
openings. 

Over the long run, although clerical work will 
continue to provide most of the employment op- 
portunities in the insurance business, the number 
of workers in this occupational group will grow 
at a more moderate rate than in the recent past. 
It is expected that the need for clerical employees 
will be reduced to some extent by the greater use 
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of the electronic computers in processing data. 
These machines will displace many clerks, most 
of whom are now employed in routine jobs, such as 
sorting or filing records and correspondence, or 
operating calculating and bookkeeping machines. 
On the other hand, the introduction of the newer 
electronic machines will create a number of new 
and generally more skilled and better paying jobs. 
In all probability, few, if any, clerks will become 
unemployed as a result of the installation of new 
machines. Some insurance companies faced with 
the necessity of reducing clerical staffs in 1956 met 
the problem by not filling vacancies arising from 
normal turnover and by transferring employees 
elsewhere in the company where help was needed. 
It is expected that other insurance companies will 
similarly absorb their displaced clerks. 


Earnings and Working Conditions 


Clerical workers in beginning jobs, such as of- 
fice girl and file clerk, had average weekly earn- 
ings in 1954-55 ranging from $35 to $50 in finance 
and related industries (insurance, banks, and real 
estate) in large cities. (See also earnings table in 
banking occupations, p. 434.) Typists in entry 
jobs generally earned between $40 and $50. The 
weekly earnings of key-punch operators were usu- 
ally from $3 to $9 higher than salaries of begin- 
ning typists, but $1 or $2 lower than earnings of 
experienced typists assigned to relatively difficult 
typing work. Secretaries and tabulating-machine 
operators were generally among the highest paid 
employees in nonsupervisory jobs. Employees 
who remain on the job over a period of time, usu- 
ally receive regular salary increases. The highest 


pay for most positions in 1954-55 was in the 
Chicago or San Francisco-Oakland areas, wiere 
average earnings ranged from $45 weekly for file 
clerks to $73 for secretaries. 

Most employees in finance and related industries 
worked fewer than 40 hours a week in large cities 
during 1954-55. Compared with many other in- 
dustries, the number of holidays given insur:nice 
workers is usually quite liberal; 11 paid holidays 
are particularly common in the . Northeastern 
States. Two-week vacations after 1 year of serv- 
ice are given by most insurance companies. A 
number of companies allow 3-week vacations after 
10 or 15 years and 4 weeks after 20 or 25 years of 
service. Life insurance, retirement plans, and 
hospitalization and surgical benefits are usually 
granted insurance employees. 

Work in insurance companies is generally car- 
ried on in clean, well-lighted, and often air-con- 
ditioned offices. Many companies have dining 
rooms for employees, recreation rooms, «nd 
lounges. Most clerical jobs require little physical 
effort and many jobs are suitable for handicapped 
workers, 


Where To Go for More Information 


General information on insurance employiwnt 


opportunities and requirements may be obta‘ ied 
from the personnel department of major insur ice 
companies, from insurance agencies in your local 


area, or from: 
Institute of Life Insurance, 
488 Madison Ave., New York 22, N. Y. 


Life Office Management Association, 
110 East 42d St., New York 17, N. Y. 


Life Insurance Agents 


(D. O. T. 1-57.10) 


Nature of Work 


Life insurance agents sell policies that provide 
life insurance, and retirement protection for indi- 
viduals and groups. Many of them also sell acci- 
dent and health policies. Agents are sometimes 
referred to as life insurance salesmen and may also 
be called life underwriters, since they frequently 
play a major role in the underwriting function 
of judging insurance risks on small policies. 

A life insurance agent spends most of his time 
meeting people in their homes or places of busi- 


ness to explain different types of insurance cover- 
age and policies. Part of the agent’s time is spent 
in his agency office selecting new prospects for in- 
surance sales and planning insurance programs 
for individual clients. He may also arrange for 
necessary physical examinations, help clients fill 
out application forms, assist with benefit claims, 
and perform other services. Some agents who 
sell small policies, usually those in amount of $500 
or less (called industrial life insurance), are re- 
sponsible for collecting premiums from policy- 
holders. 
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Approximately 190,000 life insurance agents 
(fewer than 5 percent were women) were em- 
ploye! full time in 1955 in selling policies on an 
individual or group basis. Many were combina- 
tion agents hired by companies to sell both ordi- 
nary life policies (usually in amounts of $1,000 or 
more) and industrial insurance. Most life insur- 
ance ngents represent only one company and work 
in a branch or district office maintained by that 
company. This working arrangement contrasts 
with the casualty and fire insurance agent who 
usually represents several companies, 

Unlike most salesmen, who sell goods or prop- 
erty which a buyer can see, the life insurance 
agent is concerned with selling an idea—one of 
financial protection. He should be able to explain 
clearly in nontechnical language the various kinds 
licies available, the costs involved, and the 
provided. Companies frequently evalu- 


ate their agents on how long the policies they sell 
remain in force. Therefore, an agent must try 
to balance a client’s ability to pay against his need 
for protection and help him make a wise decision. 
This usually results not only in a more desirable 
sales vecord but may bring referrals for new pros- 
pecis from satisfied policyholders. During the 


one or more visits required to sell a policy, the 
agent must establish a personal relationship which 
inspires confidence in his ability and integrity. 

Agents have a great deal of independence and 
personal responsibility for planning their work. 
They must build up lists of prospective customers 
from referrals made by personal acquaintances or 
satisfied clients, or from other sources. Additional 
business often depends on the agent’s ability to 
gather as much pertinent information as possible 
on policyholders—for example, births in a family, 
purchase of a new home, improvements in income 
status, or other factors that indicate a prospective 
sale of additional insurance. 


Where Employed 


Life insurance agents are employed in agencies 
located throughout the country. Although the 
greatest numbers of agents are in States with the 
most population and in large metropolitan areas, 
opportunities are increasing in smaller, newly de- 
veloped areas which have rapidly growing indus- 
tries and above average increases in population. 
Agents who sell industrial life insurance are 
usually assigned exclusive rights to sell weekly 


premium business for their company in a specified 
location—called a “debit area”—which is some- 
times a small town or a part of a city. (For ad- 
dititonal information see Where Employed on p. 
500 of this report.) 


Training and Other Qualifications 


Most life insurance companies seek mature peo- 
ple, at least 21 years of age, to train as life in- 
surance agents. The applicants must have the 
aptitude and personal qualities necessary for sell- 
ing insurance and the ability to grasp insurance 
fundamentals. Although no formal educational 
requirements exist, the majority of agents hired 
in recent years have had some college training 
and many are college graduates. Many companies 
prefer persons with some business experience, 
especially in work where contacts with people are 
important. Since effective selling often depends 
on a sound personal relationship between agent 
and client, the insurance agent who is poised, a 
patient listener, and able to answer his client’s 
questions simply and clearly has a good chance 
of success. Clients are more inclined to discuss 
personal matters related to their insurance needs 
with agents who display a mature understanding 
of their problems. 

Young people interested in beginning as life 
insurance agents may apply to agencies in their 
own communities, where their acquaintances are 
centered, or they may write to the main offices of 
insurance companies. In hiring agents, a number 
of companies, in addition to personal interviews, 
give tests to determine an applicant’s aptitude for 
selling life insurance, A well-rounded program 
of on-the-job training and education is conducted 
by most companies for beginning agents. In addi- 
tion, agency managers assist agents with their in- 
dividual problems and may assign experienced 
agents to do joint selling with newcomers. 

An agent must be licensed in each State where 
he sells insurance. To obtain a license, the agent 
must be sponsored by the company he represents, 
which usually pays for the license. Many States 
issue a preliminary license, and later a permanent 
one after the agent has gained sufficient knowledge 
of the insurance business to pass a written ex- 
amination. In mid-1955, 33 States required agents 
to pass written examinations which generally in- 
clude questions on the insurance laws of the State 
and life insurance fundamentals. Other States 
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issue licenses without examination, but usually re- 
quire the sponsoring company to submit statements 
on matters such as an agent’s residence and 
character. 

Agents can continue to broaden their knowledge 
of the life insurance field by participating in in- 
dustry-sponsored educational programs. After 1 
year of selling experience, life insurance agents can 
enroll in courses offered by the Life Underwriter 
Training Council (LUTC). These courses em- 
phasize selling techniques and are designed to im- 
prove the students’ sales and service ability. More 
advanced study at the college level is available 
under the program of another industry-established 
organization, The American College of Life Un- 
derwriters. Agents choose their own method of 
study—at home, through cooperating colleges and 
universities, or in company-organized study 
groups. Candidates who pass required examina- 
tions and have 3 years of insurance experience are 
awarded the designation, Chartered Life Under- 
writer (CLU) and are eligible to join the Ameri- 
can Society of Chartered Life Underwriters. The 
examinations test the agent’s ability to apply his 
knowledge of life insurance and related business 
subjects—economics, business law, taxation, trusts 
and finance—to insurance problems. The CLU 
designation is recognized as a mark of attainment 
in the insurance field. In addition to the programs 
mentioned, other sources through which agents 
may increase their knowledge include colleges 
which offer advanced courses in some phases of 
insurance, special life insurance marketing insti- 
tutes (located at Purdue and Southern Methodist 
Universities), and institutes, conferences, and 
seminars sponsored by various insurance organiza- 
tions. 

Promotion to assistant manager or manager of 
an agency office usually “depends upon demon- 
strated sales ability and leadership qualities neces- 
sary to build and supervise a selling force. Some 
companies use aptitude tests as a guide in promo- 
tions. A few agency managers may advance even- 
tually to regional supervisor of a group of agen- 
cies, superintendent of agencies, assistant vice 
president, or vice president in charge of agencies. 


Employment Outlook 


Employment opportunities for life insurance 
agents are expected to be good throughout the re- 
mainder of the 1950’s and in the early 1960's, as- 
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suming that general economic conditions remain 
favorable. Insurance companies plan a 40-percent 
overall increase in the number of agencies between 
1955 and 1965, and it is estimated that 4,000 to 
5,000 full-time agents will be hired, on the average, 
each year during this period for new positions. 
In addition, several thousand more agents wil! be 
employed annually to replace those who die, retire, 
or change to other types of work. However, sone 


decrease in the turnover rate among beginning 
agents is expected as a result of continuing im- 
provements in selection, training, and company 
salary plans for newcomers. Employment oppor- 
tunities for agents and agency managers are ex- 


pected to be particularly numerous in suburban 
areas of large cities and in cities with less than 
100,000 population. 

Though the number of life insurance agents will 


continue to rise over the long run, employment will 
not increase as rapidly as might be indicated hy 
the anticipated tremendous growth in insurınce 
sales, since individual policies of larger amounts 
will be sold. Group insurance sales are also ex- 
pected to become more widespread and to some 
extent such sales may reduce the need for agents. 

The trend toward giving preference to college 
graduates in selecting insurance agents is likely 
to continue, and companies are expected to place 


greater emphasis on in-service training of begin- 
ning agents. Nevertheless, industry preference 
for agents with previous business experience will 
continue to be a factor favoring the employment 
of mature workers, and many companies will prob- 
ably continue to allow older experienced agents to 
engage in some selling activity after they retire. 


Earnings and Working Conditions 


Beginning agents, faced with stiff competition 
from experienced salesmen, are usually financed 
under company plans for periods up to 3 years. 
In 1956, over 80 percent of inexperienced agents 
were estimated to be under financial assistance 
plans. The average income of inexperienced 
agents selling ordinary life insurance exceeded 
$350 monthly in 1956. The continuation of financ- 
ing arrangements requires that agents sell a speci- 
fied minimum of insurance. 

After the first few years, agents’ earnings take 
the form of commissions representing a percentage 
of the premiums paid by clients to whom they have 
sold policies. Usually, a large initial commission 
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is paid on newly sold policies. Then on all policies 
which are kept in force, agents receive a small re- 
newn] commission each year for several years and, 
subsequently, they may receive a still smaller an- 
nual service fee. As renewal commissions build 
up over a period of years, an agent’s total income 
increases even if he sells only about the same 
amount of insurance each year. After 4 or 5 years, 
an established agent selling ordinary life insurance 
may earn $5,000 to $10,000 a year. The average 
earnings of combination agents (selling both in- 
dustrial and ordinary life insurance) in one large 
company were between $6,000 and $7,000 in 1955. 
The average commission income of approximately 
1,200 top agents in the country was $35,000 per 
ycar. Many companies have various kinds of bene- 
fit programs for agents employed in branch or dis- 
tric! oflices—such as life insurance and pensions, 
and hospital, surgical, and medical benefits. 
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Agents make several calls a day and frequently 
use a car in their work. They usually pay their 
own automobile expenses, although a few com- 
panies now pay part of this cost. Sometimes, it 
is necessary for agents to make evening or weekend 
appointments for the convenience of clients. 


Where To Go for More Information 


General information on employment of agents 
may be obtained from personnel directors of life 
insurance companies and local organizations of life 
insurance agents. Information on State licensing 
requirements may be obtained from the depart- 
ment of insurance at any State capital. Informa- 
tion on life insurance agents is also available from: 

Institute of Life Insurance, 

488 Madison Ave., New York 22, N. Y. 

Life Insurance Agency Management Association, 
855 Asylum Ave., Hartford, Conn. 


Property and Casualty Insurance Agents and Brokers 
(D. O. T. 1-57.10) 


Nature of Work 


People who sell insurance against property loss 
or damage are called property and casualty in- 
surance agents. Like life insurance agents, they 
spend most of their time meeting people to ex- 
plain policy terms and evaluate insurance needs. 
Both types of agents must understand insurance 
fundamentals, and must be able to establish sound 
personal relationships with clients. In addition, 
property and casualty insurance agents are often 
required to be familiar with production processes, 
the kinds of losses that can occur in industry, and 
the safety measures used in plants, so that they can 
explain clearly and simply how much and what 
kind of insurance may be needed. If they sell 
workmen’s compensation, automobile liability, and 
other kinds of public liability insurance they must 
have a knowledge of the various hazards that may 
cause injury to people for whom the insured is 
responsible. Agents representing multiple-line 
companies may sell a single policy which protects 
the owner of a dwelling or industrial plant against 
fire, explosion, burglary, and other hazards. The 
many agents who have contracts as representatives 
of more than one insurance company must select 
the particular company that best satisfies the 
client’s needs. Some agents specialize in selling 


one kind of insurance—for example, accident and 
health or automobile insurance. 

An agent usually spends part of the day in the 
agency office planning his daily schedule of visits 
and compiling a list of prospects. He also keeps 
up-to-date records of his client’s needs, as a basis 
for additional sales, and works out insurance pro- 
grams adapted to the client’s circumstances. The 
agent who carefully attends to servicing his 
client’s needs, whether he helps him file a benefit 
claim or suggests the need for additional protec- 
tion, will establish a successful record of insur- 
ance renewals. 

Brokers handling property and casualty insur- 
ance do not have contracts with any particular 
company but are independent middlemen who 
place policies through agents or directly with in- 
surance companies. Clients rely upon the broker’s 
judgment and wide knowledge to select the best 
financial protection and place their policies with 
the most suitable companies. 


Where Employed 


The more than 100,000 property and casualty in- 
surance agents and brokers do business in every 
section of the country. Widespread ownership of 
automobiles and homes and continuation of the 
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trend toward suburban living has created favor- 
able opportunities for agents outside of large 
cities. Brokers may be located in small as well as 
large cities, but the largest volume of insurance is 
handled by brokerage firms in population centers 
such as New York, Chicago, Philadelphia, and 
Los Angeles. (For additional information, see 
Where Employed on p. 500 of this report.) 


Training and Other Qualifications 


An agent or broker must obtain a license in each 
State where he sells insurance. Two-thirds of the 
States require agents to pass a written examina- 
tion which usually covers the insurance laws of 
the State and property and casualty insurance 
fundamentals. Other States generally issue li- 
censes without examination upon receipt of state- 
ments on such matters as the agent’s residence and 
character. 

Newcomers, who usually start by selling the 
simpler types of policies, may increase their 
knowledge of the insurance business by experience 
and by study under company or industry-spon- 
sored programs. Most companies or agencies have 
some method—ranging from carefully planned 
training programs to on-the-job supervision—to 
help new agents get started. Many large com- 
panies and agencies prefer to hire college gradu- 
ates or men with some college training, who can 
easily grasp insurance fundamentals. It is of spe- 
cial importance to an agent or broker operating 
his own business to have an expert knowledge of 
various types of insurance and some background 
in subjects such as accounting, economics, and 
business law. Agents who deal with industrial 
firms benefit from acquiring a knowledge of manu- 
facturing processes, safety methods, and construc- 
tion problems. 

The Insurance Institute of America has an edu- 
cational program for agents who wish to learn the 
fundamentals of property and casualty insurance. 
Certificates are issued to those who pass Institute 
examinations. Opportunity for advanced study is 
available through the program of another indus- 
try-sponsored group, the American Institute for 
Property and Liability Underwriters, Inc. Agents 
can study at home or in classes conducted by col- 
leges, insurance societies, and company groups. 
Upon the successful completion of 5 written ex- 

aminations and fulfillment of a 3-year insurance 
experience requirement, agents receive the desig- 
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nation of Chartered Property Casualty Under- 
writer (CPCU) and become eligible for member- 
ship in the Society of Chartered Property and 
Casualty Underwriters. 

The knowledge gained in acquiring the CPCU 
designation, a recognized mark of attainment in 
the insurance field, is valuable to persons inter 
ested in becoming brokers or operating an 
agency—either their own business or one in which 
they have purchased a partnership share. It ma) 
also help one qualify for home office supervisor 
and executive positions. 

Ease in dealing with people is one of the person 
al characteristics helpful to agents in their con 
tacts with clients. They also need a good sale~ 
approach and the ability to explain insurance mat 
ters simply and clearly. In addition, since agent- 
are largely responsible for directing and planning 
their own work, they must be willing to take the 
initiative in obtaining prospects for sales and i): 
giving service to policyholders. 


Employment Outlook 


Numerous employment opportunities for pro; 
erty and casulty insurance agents will arise in tl: 
late 1950’s, assuming that general economic con 
ditions remain favorable. Many new agents wi! 
be hired to meet the growing business and indi 
vidual needs for insurance protection, as discusse! 
in the introductory section of this report. Re 
placements will also be needed for agents who die. 
retire, or otherwise withdraw from the occupation. 

Jobs for agents will increase with general eco 
nomic growth, since most businessmen and con- 
sumers budget insurance as a necessary expense. 
In 1956, manufacturers planned a record invest- 
ment of almost $35 billion in new plants and equip- 
ment. Every expansion in business plant or 
equipment, every home, automobile, or other ex- 
pensive item purchased by consumers represents 
a potential sale of insurance for agents. Con- 
tinued extension of public liability laws, such as 
workmen’s compensation and automobile liability 
laws, will also create a larger insurance market. 
Not only will there be a need for additional agents 
to sell an increasing number of policies, but the 
greater value of insurance sold by individual 
agents may result in higher earnings for agents. 
Although employment prospects are favorable for 
agents, competition for sales—always keen in the 
insurance field—will continue to be strong. 
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In the long run, a growing number of com- 
panies and agencies are expected to select college 
graduates or persons with some college background 
to iruin as agents. Greater emphasis will also be 
placed on in-service training of agents in order 
to prepare them to handle many different types of 
insurance, Recent legislation permits companies 
to include insurance of various kinds in one policy. 
Beviining agents representing multiple-line com- 
panies will therefore be required to have a broad 
knowledge of the property and casualty insurance 
field. It may take some time, however, before 
multiple-line companies become widespread. 


Earnings and Working Conditions 


Warnings of property and casualty insurance 
agents are similar to those reported for life in- 


surance agents. The new agent who is establish- 
ing himself can usually expect a monthly income 
of about $350 from commissions or from commis- 
sions combined with salary. After a few years, 
When earnings generally depend on commissions 
alone, annual income may be $5,000 to $10,000. A 
sinall proportion of highly successful agents earn 
sulisrantially more, 

Commission earnings are based upon a per- 
centage of the annual premiums paid by policy- 


holders. The same commission rate paid for new 
sales applied to renewals, which commonly occur 
after 3 to 5 years on many property and casualty 
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policies. Automobile insurance is generally sold 
on a yearly basis. Agents whose work is inter- 
rupted by causes such as illness continue to receive 
commissions if policyholders renew their policies. 

The agent or broker who owns his agency must 
pay his own expenses, like any other independent 
businessman. Major items frequently are rental 
payments and clerical salaries, which vary with 
the size of the agency. Agents generally pay their 
own automobile or other travel expenses. 


Where To Go for More Information 


Information on employment of agents may be 
obtained from most property and casualty in- 
surance companies and agencies. Licensing infor- 
mation may be obtained from the department of 
insurance at any State capital. 

Further information on the property and 
casualty insurance field is available from: 

The National Association of Insurance Agents, 

96 Fulton St., New York 38, N. Y. 

The National Association of Mutual Insurance Agents, 
829 Investment Building, 1511 K St. NW., 
Washington 5, D. C. 

Information concerning education in the prop- 

erty and casualty insurance field is available from : 
The Insurance Institute of America, Inc., 
3924 Walnut St., Philadelphia 4, Pa. 
The American Institute for Property and Liability 
Underwriters, Inc., 
3924 Walnut St., Philadelphia 4, Pa. 


Actuaries 
(D. 0. T. 0-36.55) 


Nature of Work 


Actuaries are mathematicians whose main job 
is to keep insurance plans financially sound. To 
do this, the actuary must gather and analyze 
masses of statistical data and be able to explain 
their meaning clearly and simply, A number of 
actuaries hold important executive positions and 
give advice and assistance in practically all kinds 
of insurance work, 

The actuary must evaluate the risks on what 
is being insured, in order to set the premium rates 
for different kinds of insurance. He is concerned 
with losses from death, sickness, and injury and 
with personal and property losses from fire, bur- 
glary, explosions, and other hazards. In his work, 
the actuary considers the frequency of such losses 


and their costs. From his continual research, he 
prepares records on mortality (death) and mor- 
bidity (sickness), and computes tables of premium 
rates and policy values. He is responsible for 
the analysis of company earnings and often de- 
velops general insurance plans and helps in pre- 
paring the contract provisions. The actuary must 
continually study new developments and make re- 
visions whenever necessary. This calls for an un- 
derstanding of general business trends as well as 
legislative, social, and other factors that may af- 
fect the insurance business. 

Because of his broad knowledge of the insurance 
field, the actuary frequently works on problems 
in other departments, such as investment, under- 
writing, and group insurance and pension sales and 
service. In an important executive position, he 
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may help decide general company policy and testi- 
fy before public agencies on proposed legislation 
or on justification of company rates. He may also 
prepare articles, press releases, and speeches. 
Actuaries employed by the Federal Government 
usually deal with a particular program such as 
social security, or insurance for veterans and mem- 
bers of the Armed Forces. In State Governments, 
actuaries are involved in the supervision and regu- 
lation of insurance companies and may work on 
problems connected with unemployment insurance 
or workmen’s compensation. Consulting actuaries 
may be hired on a part-time basis to perform any 
actuarial services that may be required by private 
prepare articles, press releases, and speeches. 


Where Employed 


The approximately 1,600 professional actuaries 
work chiefly in home offices of life insurance com- 
panies, which employ roughly four times as many 
actuaries as property and casualty insurance com- 
panies. About 10 percent of all actuaries work for 
consulting firms or are in business for themselves. 
The Federal Government employs about 50 actu- 
aries, chiefly in the Department of Health, Edu- 
cation, and Welfare and the Veterans Administra- 
tion. Most of the remaining actuaries are em- 
ployed by State Government agencies; a few are 
with property and casualty insurance rating 
bureaus. 

The size of companies’ actuarial staffs depends 
upon the volume and nature of their insurance 
work. A few of the largest companies which sell 
all lines of insurance or have a tremendous group 
insurance business, each employ as many as 50 to 
100 actuaries. Small companies, however, may 
have only 1 or2 actuaries on their staffs or may rely 
entirely on consulting firms for actuarial services. 
In the property and casualty insurance fields, actu- 
arial services are often shared by a number of com- 
panies, through associations specializing, for ex- 
ample, in factory, marine, or aviation insurance. 


Training and Other Qualifications 


College graduation with a major in mathematics 
is the generally accepted educational requirement 
for entry into actuarial work. In addition to 
courses in higher mathematics—including ad- 
vanced algebra, differential and integral calculus, 
descriptive and analytical geometry, the principles 
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of mathematical statistics, probability, and finite 
differences—courses such as actuarial mathematics 
and insurance law may be helpful. Various busi- 
ness studies in fields such as economics, invest- 
ments, and accounting, and courses in English 
composition and speech may also prove valuable. 
A well-rounded educational background and the 
ability to deal with people and to express onese!f 
clearly and simply are important qualifications. 

Most actuaries gain professional status at 
passing examinations in life insurance given by 
The Society of Actuaries or those in property and 
casualty insurance given by the Casualty Actuari:| 
Society. An actuary becomes an “Associate” in 
the Society of Actuaries after completing that So- 
ciety’s first 5 examinations, and in the Casualty 
Actuarial Society after passing its first 4 examin- 
tions. The designation of “Fellow” is conferred 
after completion of all 8 examinations given by 
either society. It usually takes more than 5 years 
to complete the entire series. For the more ad- 
vanced examinations, experience in insurance wo: lc 
and intensive home study are usually required. Tí 
is desirable for students to take some of the early 
examinations while still in college. Success in 
these examinations helps the student determine 
whether he has the ability to become an aciu 
ary and greatly increase his opportunities for 
employment. 

In interviewing applicants for actuarial work. 
company officials evaluate both their mathematics! 
ability and characteristics such as leadership, the 
ability to deal with people, and an interest in busi- 
ness problems. Preference in hiring is usually 
given to persons who have passed at least two of the 
actuarial examinations mentioned above, and to 
those with part-time actuarial experience. 

A beginning actuary is usually rotated through 
different sections of the actuarial department, so 
that he can learn the various actuarial processes 
and become acquainted with different phases of 
insurance work. At first, the actuarial trainee 
may make calculations or tabulations for actuarial 
tables or for the annual statement. Later he may 
supervise actuarial clerks and be concerned with 
correspondence and reports. 

Advancement to more responsible work as an 
assistant and later as associate or chief actuary 
depends largely upon on-the-job performance and 
passing the actuarial examinations. A number of 
actuaries, because of their broad knowledge, even- 
tually qualify for high administrative positions in 
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other areas of company activity, particularly in 
the underwriting, accounting, or investment de- 
partments. A few advance to top executive posi- 
tions as company vice presidents or presidents. 


Employment Outlook 


Actuaries are expected to find favorable oppor- 


tunities for employment continuing into the 1960’s. 
Although the field is small, it is far from crowded. 
Early in 1956, many insurance companies had un- 
filled positions for actuaries, and the Federal Gov- 
ernment included actuaries in a list of occupations 
in which there were acute personnel shortages in 
certain geographic areas. The insurance industry 
will continue to compete for the limited supply of 
persons with a strong mathematical background, 
who are also greatly in demand for jobs in many 
other industries. 


Over the long run, actuarial work is expected 
to increase with the growth of the insurance in- 
dustry (discussed in the introductory section). 


Replacement needs, resulting from deaths, retire- 
ments, and resignations, will also provide some 
openings. More jobs will arise ùs actuaries in the 
field need more assistance to handle problems aris- 
ing from changing and more complex insurance 


coverages. The fast-growing group life insurance 
plans, as well as pension plans, will require addi- 
tional actuarial service. The greater use of elec- 
tronic data-processing machines by insurance com- 
panies will also increase the demand for actuaries 
who will be needed to help work out complex prob- 
lems connected with the use of this equipment. 
Some expansion in employment of actuaries in 
property and casualty insurance is also expected, 
though actuariés in this field will probably re- 
main a much smaller group than in life insurance. 
Actuaries in the property and casualty insurance 
field must constantly make studies which are used 
as the basis for rate changes in the short-term 
policies typical of this field. They must also pre- 
sent justification for these changes before State 
regulatory agencies. New “multiple line” selling 
may eventually lead to larger companies in the 
property and casualty field and these will require 
the services of more full-time actuaries. 
Employment opportunities will probably con- 
tinue to be good for the few women who qualify 


as actuaries. However, women who withdraw 
temporarily from the labor market because of 
family responsibilities or for other reasons may 
find it difficult to complete the years of continuous 
training and study required to gain full profes- 
sional status. 


Earnings and Working Conditions 


Actuarial trainees are generally offered higher 
starting salaries than most college graduates hired 
for positions in the home offices of insurance com- 
panies. A few large companies paid annual 
salaries between $4,000 and $5,000 to beginning 
actuaries in 1956. Persons who have passed some 
preliminary examinations given by the profes- 
sional actuarial societies usually receive higher 
starting salaries. A Fellow of either Society, or a 
person with comparable knowledge, experience, 
and ability in actuarial work, may receive $9,000 
ayearormore. Earnings increase thereafter with 
experience and added work responsibility. An- 
nual salaries of $25,000 and more may be earned 
by actuaries in executive positions in large com- 
panies. 

Actuaries generally work in modern, well- 
equipped offices, which are adequately lighted and 
ventilated. They usually work a regular 5-day 
week averaging between 35 and 40 hours. In- 
surance companies provide a liberal number of 
paid holidays and give vacations which are in- 
creased with length of service. Actuaries also 
share in the group insurance and pension plans, as 
well as in other employee benefit programs offered 
by many insurance companies. 


Where To Go for More Information 


Information, particularly on actuarial examina- 
tions, may be obtained from the following profes- 
sional societies: 

Society of Actuaries, 

208 South LaSalle St., Chicago 4, Ill. 
Casualty Actuarial Society, 

200 Fourth Ave., New York 3, N. Y. 

Additional information is given in: 


Educational Requirements for Employment of Actu- 
aries, V. A. Pamphlet 7-8.1, Bureau of Labor Statistics 
in cooperation with Veterans Administration, 1955. 
Price 15 cents. 


OCCUPATIONS IN THE IRON AND STEEL INDUSTRY 
Iron and Steel Industry and Its Workers 


Our country’s industrial power, the basis for its 
high standard of living and great military 
strength, rests largely on iron and steel. The 
United States produces about half the world’s out- 
put. This country’s 1955 per capita output of 
steel was estimated at about 1,400 pounds, several 
times the entire world’s average. 

One of the Nation’s largest employers, the in- 
dustry had about 660,000 wage and salary workers 
on the payrolls of its more than 300 plants in mid- 
1956. The industry employs workers in a great 
variety of jobs, ranging from highly specialized 
professional and technical workers to unskilled 
laborers. Many of the jobs are unique to this in- 
dustry. 

The iron and steel industry consists of plants 
engaged in a coordinated series of activities: Man- 
ufacturing pig iron from iron ore in blast fur- 
naces; converting this pig iron, along with iron 
and steel scrap, into steel; and rolling or drawing 
the steel into basic products, such as plates, sheets, 
strips, rods, bars, rails, tin plate, and structural 
shapes. In many of the plants, manufacturing 
processes are carried beyond the rolling stage to 
produce fabricated products. (The mining of the 
raw materials is classified as a separate industry, 
although many mines are owned by steel com- 
panies. Plants which are mainly engaged in cast- 
ing, stamping, forging, or machining steel pur- 
chased from steel-producing companies are also 
not considered part of the basic iron and steel in- 
dustry.) 

Some iron and steel plant products, such as rails, 
pipe, wire, and nails, can be used directly without 
further manufacturing. However, the bulk of the 
products shipped from steel plants, such as sheets, 
bars, plates, and strips, are further fabricated in 
plants of other industries into hundreds of dif- 
ferent products. The leading steel users are the 
automobile, construction and building material, 
machinery, railroad, and container industries. 
About 4 percent of the steel is exported. 

Sheet steel is made into such things as auto- 

mobile bodies and metal furniture. Bars are used 
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in making various automobile and machinery 
parts, and in reinforcing concrete in building con- 
struction. Plates go into the making of railroad 
cars, ships, bridges, and heavy machines. Sirip 
steel is used in the manufacture of such products 
as razor blades, license plates, and toys. Tin plate 
is used primarily for making containers. 

Because the industry deals in large quantity 
bulk production, it uses huge processing equip- 
ment. Blast furnaces are sometimes more than 100 
feet in height and 28 feet in diameter, and there 
may be as many as a dozen in one plant. A single 
furnace makes up to 350 tons of pig iron eich 
production cycle, which takes about 5 or 6 hows. 
A typical open-hearth steelmaking furnace iv as 
big as a building 70 feet long and 20 feet wide. 
Furnaces are loaded by enormous electrically op- 
erated charging machines and are emptied by 
giant crane operated ladles. Raw materials re 
brought into the plant by railroad car and siiip. 
The rolling equipment which forms the steel iito 
various shapes extends hundreds of feet in leith 
and its height dwarfs the men who handle this op- 
eration. 

Plants in this industry are typically large. ^l- 
though some specialized plants employ fewer than 
100 workers, more than two-thirds of all the em- 
ployees in this industry worked in plants with over 
2,500 wage and salary workers each in mid-1956. 
Steel companies differ in the number of operations 
performed. Integrated companies produce pig 
iron, make steel, and form steel products by roll- 
ing and finishing. Some steel companies operate 
their own mines. These companies produce the 
great bulk of the steel and employ most of the 
workers in the industry. Semi-integrated com- 
panies make no pig iron but produce various types 
of steel from purchased pig iron and scrap. A 
third group, the nonintegrated companies, pur- 
chase steel for their rolling and finishing opera- 
tions. A fourth type of plant is the merchant 
blast furnace, which produces pig iron for sale 
to semi-integrated steel companies and to iron and 
steel foundaries. 
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The geographic location of steel plants has been 
determined by several important factors: The lo- 
cation of their raw materials—coal, iron ore, ete.; 


the w»rket for their products; and, good trans- 
ports! ion facilities. 

Tlie steel industry is concentrated mainly in the 
northern and eastern parts of the United States; 
the | ittsburgh-Youngstown area is the leading 
steel center. Further east, are large plants in Buf- 


falo, N. Y.; Johnstown, Bethlehem, and Morris- 
ville, Pa.; and Sparrows Point near Baltimore, 


Md. The Great Lakes region has many important 
steel centers, particularly in the Chicago area and 
Cleveland. Much of the steelmaking in the South 
is in the Birmingham, Ala., area. As a result of 
the World War II expansion program, steelmak- 
ing capacity has been increased greatly in the Far 
West; large mills were built in Geneva, Utah, and 
Fontana, Calif. About three-quarters of the in- 
dustry’s workers are employed in five States 
(Pennsylvania, Ohio, Indiana, Illinois, and New 
York). Pennsylvania alone has about a third of 
the total number of workers. 


Jobs In the Industry 


More than 1,000 different jobs are found in the 


plants and offices of the iron and steel industry. 
The number of wage and salary workers by major 
oceupntional group in mid-1956 follows: 

rotal employment----------------------- 660, 000 
Profe-sional and technical workers___---------- 30, 000 


Administrative workers__-_---_-______. 10, 000 
Cleriva! and sales workers- 


Skill! workers and foremen__ 175, 000 
Semiskilled workers_—-2-2--_ 50-255 ---- 250, 000 
Lahovevs, helpers, and miscellaneous service 

Work ers__o ck ae E 120, 000 


The work force of the industry is predomi- 
nantly male, reflecting both the strenuous nature 
of some of the production work at present and the 
hard work under difficult working conditions that 
formerly characterized steelmaking generally. 
About 4 percent of the industry’s labor force are 
women, about half of whom work in administra- 
tive offices. During World War I, a large num- 
ber of women entered the industry’s plant labor 
force, and many have remained in such jobs as 
craneman, machine operator, sorter, and inspector. 
Negroes constitute about one-eighth of the plant 
workers. Although a large number work as la- 
borers, many are employed in skilled and semi- 
skilled occupations. 


Processing Occupations 


The bulk of the workers in the iron and steel 
industry are employed in the many processing 
operations involved in converting iron ore into 
finished and semifinished steel products, or shapes. 
Making steel requires three main successive steps: 
(1) iron is first smelted from iron ore in blast fur- 
naces; (2) then it is converted into steel in steel 
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furnaces; and (3) finally the steel is rolled and 
finished in steel mills. (See chart 56.) 

A picture of steelmaking operations in a fully 
integrated plant follows with brief descriptions 
of important occupations as they fit into the pro- 
duction process. 


Ore Docks and Stockyards. Most of the ore is 
brought to plants on the Great Lakes and other 
waterways mainly by ship from mines in Minne- 
sota and Michigan, as well as from Canada and 
Venezuela. Giant electric unloaders empty the 
ore from the vessels; the huge cranes dip down 
into the holds of the ships, lifting as much as 17 
tons of ore at one time. Ore bridge operators 
manipulate electric controls to operate these 
cranes, known as ore bridges, which move ore and 
other raw materials from the unloading dock or 
stockyards to the stock house. 


Coke Ovens. Steel companies use coke in their 
blast furnace operations. Coke is produced by 
baking coal in ovens heated by gas, but with no 
flame coming in contact with the coal or coke. The 
baking removes volatile gases and other impuri- 
ties from the coal, preventing such impurities 
from later entering the molten iron in the blast 
furnace. The coke plant consists of a series of 
ovens arranged side by side in groups or “bat- 
teries.” An oven has a door on each end, and open- 
ings on top through which the coal is fed, or 
“charged.” A heater (D. O. T. 4-56.010) operates 
a battery of ovens, checking gages, regulating 
temperature controls, and supervising helpers. 
When the coal has been converted into coke and 
the coke is ready to be emptied from the oven, the 
pusher operator (D. O. T. 6-56.030) brings his 
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CHART 56 
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pushing machine into place behind the oven. At 
a signal from the door-machine operator, who has 
removed the door on the discharge side of the 
oven, the pusher operator opens the door on his 
side of the oven, shoves out the long arm of his 
machine, and pushes out the entire contents of 
the oven into a waiting coke car on a track on the 
other side. Car operators (D. O. T. 6-56.040) 
operate electrically driven locomotives which move 
the coke cars to quencher towers where the coke is 
sprayed with water. Then, after passing over a 
screen to remove dust and very small lumps, the 
coke is taken by conveyors to the blast furnace. 


Blast Furnaces. The first step in making steel is 
that of converting iron ore into “pig iron.” This 
process consists of charging alternate layers of 
coke, iron ore, and limestone into a blast furnace 
and blowing a blast of very hot air up through the 


mass. The air blast burns the coke, generating 
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heat and gases which melt the charge and promote 
the necessary chemical reactions. The gases 
formed by the combustion of the coke combine with 
and remove the oxygen from the ore; at the same 
time, the molten limestone combines with earthy 
matter in the ore, thus forming scum, or “slag.” 
When the oxygen and slag are removed, molten 
iron remains. 

A blast furnace operates continuously, 24 hours 
a day, 7 days a week, until it has to be shut down 
for repairs. Every 5 to 6 hours the molten iron is 
run off or “tapped.” Iron ore, coke, and limestone 
are charged into the top of the furnace. These raw 
materials are stored nearby in a stock house below 
the furnace level. Here Jarrymen (D. O. T. 
740.050) load “larry cars” with ore, limestone, 
and coke from the bins, weighing all materials and 
following prearranged schedules. Then they con- 
vey the load through a tunnel to skip cars, which 
run up inclined double tracks to the top of the blast 
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Keeper observing molten iron being tapped from a blast furnace. 


furnace. Here the skips dump their contents into 
the furnace. The skip cars are operated by skip- 
men (D. ©. T. 5-73.550) stationed on the ground 


below. S/ove tenders (D. O. T. 6-91.311) and 
their assistants operate the huge brick-lined stoves 


which heat air for the blast furnace. They regu- 
late valves which direct the flow of air into the 
furnaces and at regular intervals they let cold air 
into stoves already heated and gas flame into those 
to be heated. 

Blowers (D. O. T. 491.311) are responsible for 
the quantity and quality of iron produced. They 
supervise the whole blast-furnace operation, in- 
cluding charging and tapping the furnace, and 
regulating the air blast and furnace heat. Blowers 
carefully check the metal in the furnace, sampling 
the molten iron and slag and sending the samples 
to the laboratory where metallurgists make exact- 
ing tests and report their findings back to the 
blower. Keepers (D. O. T. 491.321), under the 
direction of the blower, are responsible for the tap- 
ping of the furnace. They supervise their helpers 
and cinder snappers in lining troughs and runners 
through which the molten iron and slag is run off. 
In integrated steel plants, most of the molten iron 
is carried by giant ladles to the steel furnaces. 
Where iron is produced for shipment or for later 
use somewhere in the plant, it is cast into bars, or 


“pigs.” 


Steel Furnaces. The second major step in steel- 
making is to .convert the iron into ingot steel. 


About 90 percent of the steel is produced in open- 
hearth furnaces; about 3 percent is made in Besse- 
mer converters; and 7 percent in electric furnaces. 
Open-hearth steel is produced by adding pig iron 
from the blast furnace to steel scrap and limestone 
and heating the mixture in a furnace. The “open- 
hearth” is so named because the molten steel lies 
on the hearth, or floor, of the furnace and is ex- 
posed to the flame. The furnaces range in capacity 
from about 150 to 450 tons of steel at one making 
or “heat.” 

A melter (D. O. T. 4-91.444) is in charge of the 
operation of a group of open-hearth furnaces and 
is responsible for the quality of the steel produced. 
Each heat of steel is made to definite specifica- 
tions, so that specific instructions must be followed 
each time the furnace is charged. The melter must 
have a practical knowledge of metallurgy; by 
varying the proportion of the different materials 
in the furnace and by adding such elements as 
carbon, manganese, phosphorus, or sulphur, he 
makes the steel to order. Melter’s helpers of dif- 
ferent ranks—first (D. O. T. 4-91.445), second 
(D. O. T. 6-91.183), and third, work under the 
direction of the melter. These helpers regulate 
furnace temperatures, take samples for laboratory 


A first helper guiding an overhead crane operator in pouring 
molten metal into an open hearth furnace. 
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tests, and direct the charging of various materials. 
A first helper is in charge of one open-hearth 
furnace. 

Charging-machine operators (D. O. T. 6- 
91.181) run electrically controlled machines which 
pick up boxes full of limestone, scrap, and other 
materials; they push the boxes through the open 
furnace doors, and dump the materials into the 
furnaces. Molten metal cranemen (D. O. T. 5- 
73.030), operating large overhead cranes, pick up 
ladles full of molten iron (which has been brought 
over from the blast furnaces) and pour the con- 
tents into the furnaces. 

After 8 to 12 hours, the heat of steel is ready 
to be tapped. A second melter’s helper, assisted 
by a crew of cinder pitmen, knocks out a plug at 
the back of the furnace, allowing the molten metal 
to flow into a ladle which is just large enough to 
hold the heat of steel, so that the slag which floats 
to the top, overflows into a smaller ladle. The 
third helper assists the first and second helpers in 
their varied duties. 

The liquid metal is then poured from the ladle 
into ingot molds. A ladle craneman (D. O. T. 
5-73.030) operates an overhead crane; the crane 
picks up the ladle and moves it over a long line of 
ingot molds (hollow cast iron forms) standing on 
flat bottom cars. The steel pourer (D. O. T. 4- 
91.651) works a stopper on the bottom of the ladle 
to pour steel into the molds. 

As soon as the steel in the ingot molds has solidi- 
fied sufficiently, ingot strippers (stripper-crane- 
men) (D. O. T. 5-73.010 and 5-73.020) remove the 
molds from the ingots. They operate a crane which 
grasps lugs on top of the mold and pulls off the 
mold, leaving the stripped ingot standing to cool. 

In addition to the open-hearth furnaces, steel is 
made in Bessemer converters and in electric fur- 
naces. In the Bessemer’ process, the molten pig 
iron is refined into steel by blowing air through it, 
thus burning out undesirable elements. The con- 
verter, a pear-shaped steel vessel lined with fire 
brick, is tilted horizontally to receive its charge 
of molten iron. The converter is swung slowly 
upward, and at the same time air is forced into the 
molten iron. 

A blower (D. O. T. 5-92.302) is in charge of the 
operation of the Bessemer converter. He directs a 
regulator (D. O. T. 6-91.381) in charging the con- 
verter and starting the air blast. During the blast, 
the blower determines the condition of the steel by 
means of instruments. He shuts off the blast at 


OCCUPATIONAL OUTLOOK HANDBOOK 


the right moment and tilts the converter. He di- 
rects the regulator in pouring the metal froi the 
converter into a ladle for “teeming” (pouring) 
into ingots. 

Highest quality steels are generally pro iuced 
in electric furnaces, in which melting and reclining 
can be most closely controlled. Electric furnaces 
are steel shells lined with heat-resisting | rick. 
Carbon electrodes project through the roof of the 
furnace; a powerful electric current “arcing” from 
one of these electrodes to the other provide: heat 
for refining. The raw material is usually selected 
steel scrap, although Bessemer or open-hearth 
steel may be used. During refining, the required 
alloys are added and impurities are carried o!l into 
the slag. 


Rolling and Finishing. The final step in the pro- 
duction of steel is shaping. The three principal 
methods of shaping metal in steel plants are cast- 
ing, forging, and rolling. Casting, done in ound- 
ries, consists of pouring molten metal into « mold 
and letting it harden into the shape of the ‘old. 


Forging involves heating the metal to sofon it 
and then pounding or squeezing the meta! into 
the desired shape. Although a considerable 
amount of forge shop and foundry work i» car- 


ried on in steel plants, the bulk is done in other 
industries. 

Rolling is the principal method of shaping steel. 
It is estimated that four-fifths of all steel products 
pass through a rolling mill at some stage of their 
manufacture. (Incidentally, the word “mill,” as 
it is used in the steel industry, may mean an entire 
plant, one department of that plant, or just one 
stand of rolls.) The purpose of rolling is to im- 
prove the quality of the steel as well as to form 
it into desired shapes. In passing between the 
rolls, the steel is squeezed longer and flatter, in 
much the same way as pie crust dough is kneaded 
and rolled out. 

Before the ingots are rolled, they are heated to 
the required uniform temperature; the heating is 
done in large furnaces called “soaking pits.” A 
heater (D. O. T. 4-88.081) controls the soaking pit 
operation. He directs helpers in heating the ingot 
to the temperature specified by the plant’s metal- 
lurgical division and, by observing the color of 
the steel, determines when it is ready for rolling. 
A soaking pit craneman operates a crane to lift 
the ingot from the soaking pit and deposit it on a 
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A roller and several assistants operating rolling equipment 


in a strip mill, 
flat-bottom steel carriage, on which the ingot is 
broughi to the semifinishing mill. 
In tbe semifinishing mills, ingots are rolled into 
blooms, «labs, and billets. These forms are gen- 


erally save or rectangular in shape. Blooms are 


generally more than 6 inches wide and 6 inches 
thick. Slabs are rolled much wider and thinner 
than blooms, Billets are the smallest of the three. 


Later, in the finishing mill, blooms, slabs, and 
billets are made into finished steel products. 
The rolling of blooms illustrates the semifinish- 
In the blooming mill, as in other 
rolling mills, the steel is moved along on a roller 
line conveyor, A whistle is sounded telling the 
_ roller (D. O. T. 5-92.301) , the man in charge of the 
mill, that the ingot is on the conveyor. The roller 
and his assistants operate the roller line and the 
mill, controlling the speed and direction of the 
ingot as it passes back and forth through the mill. 
The mill functions like a giant clothes wringer 
pulling the hot steel through the mill. After each 
“pass” through the mill, the rolls are brought 
closer together making the ingot thinner and 
longer. Every second “pass” or so, the ingot is 
turned on its side so that its edges are also rolled. 
A roller works in a glass-enclosed “pulpit” 
above the roller line. His duties, which appear to 
consist principally of moving levers and pushing 
buttons, look relatively simple, but actually the 
quality of the product depends to a large extent 
upon his skill. One of his principal duties is to 
regulate the distance between the rolls after each 
pass. This requires long experience and a know- 


Ing process. 
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ledge of steel properties. (Too much pressure on 
the roll may result in cracks or tears in the steel, 
strain in its tensile strength, or breaks in the roll. 
Too little pressure may result in too long a rolling 
period, so that the steel may cool below proper 
rolling temperature.) A manipulator (D. O. T. 
4-88.012) sits in the pulpit with the roller and 
operates some of the controls. After perhaps 20 
passes, the bloom is sent along the conveyor to a 
place where shearmen (D. O. T. 6-88.664) use 
heavy hydraulic blades to cut the steel into proper 
lengths. 

The principle of rolling is essentially similar in 
all mills. Blooms and other semifinished products 
are further processed by rolling and other finish- 
ing operations in the various finishing mills. Mak- 
ing rails is one example. 

Ina rail mill, the bloom goes through a number 
of stands of rolls, beginning with “roughing 
stands.” These stands, operated by a rougher (a 
kind of roller), form the bloom into the rough 
shape of the rail. Zevermen (D. O. T. 6-88.032) 
operate the tables raising and lowering the blooms. 
Assistant rollers position the iron guards that di- 
rect the partly finished rails into their proper 
niches between the rolls. 

From the roughing stands, the steel goes 
through five or more other stands equipped with 
grooved rolls. In each stand, the steel becomes 
longer and closer to its final shape until it passes 
through the last stand where it becomes a finished 
rail. Hot saw operators (D. O. T. 6-88.652) op- 
erate circular saws which cut the rails to proper 
length. 

One of the outstanding improvements in steel 
technology, introduced about 30 years ago, is con- 
tinuous rolling. Briefly, this consists of arrang-' 
ing a number of rolling-mill units in tandem, so 
that finished steel products can be made without 
breaking the continuity of the operation. Con- 
tinuous hot-strip mills are a good example of this 
process. 

In these mills, slabs from the semifinishing mills 
are reheated, then passed through roughing stands 
where they are reduced in thickness and increased 
in length. The steel then passes through a series 
of rolling stands, each driven separately and timed 
to roll the strip faster and faster as it becomes 
thinner and longer. As it races from the last 
stand, the long strip of steel may be cut up auto- 
matically into sheets, which are cooled and stacked 
in piles, or it may be mechanically wound onto 
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A speed operator (one type of roller) oversees the action of 
a butt weld pipe mill while a helper knocks off scale. 


reels. Rollers are in general charge of all strip 
rolling and related operations. Speed operators 
(D. O. T. 4-88.012) coordinate the speeds of the 
different mill stands to maintain proper tension of 
the strip. Coiler operators by means of electrical 
controls, operate the machines which coil the hot 
strip coming from the mill. 

An important finishing operation in steel plants 
is the making of tinplate. Tinplate is actually 
steel with a thin coating of tin. Tinplating is pri- 
marily carried out by an electrolytic process in 
which the steel goes through a tank containing a 
tin solution charged with electric current. Action 
of the electricity causes a coating of tin to be de- 
posited on the steel. Both sides of the tin-plated 
steel sheet are carefully inspected for defects and 
sorted by thickness. Many of the inspectors and 
assorters are women. : 

Another specialized steel product made in finish- 
ing mills is wire. Wire is drawn from a rod, 
which is rolled from a billet in a rod mill. The 
wire-drawing process consists of drawing or pull- 
ing a rod through a series of dies; the hole of each 
successive die is smaller than the rod or wire pass- 
ing through. After each trip through a die, the 
rod or wire loses some of its thickness, but 
is lengthened proportionately. Wire drawers 
(D. O. T. 4-88.511) use tongs to pull a tapered rod 
through the die hole. Then the tapered end is 

fastened to a reel which starts to turn, pulling the 
rod through the die and also winding the wire onto 
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the reel. Continuous wire drawing, similar in 
principle to continuous rolling, is also used to make 
wire. The wire is drawn, without interruption, 
through a series of dies, becoming thinner and 
longer as it goes through each die. 

A substantial part of the industry’s production 
capacity is in pipe and tube manufacturing {acili- 
ties. There are two principal pipemaking meth- 
ods, seamless and welded. To manufacture seam- 
less pipe and tube, a solid round steel bar, called 
“a tube round,” first is heated to rolling tempera- 
ture. The bar is moved lengthwise through the 
rolls, during which time the combined rolling ac- 
tion and roll pressure tends to open the round at 
its center. A piercer operator running a piercer 
machine, which consists of two barrel-like rolls 


having between them a long bar with a bullet- 
shaped nose called the “piercer,” completes the 
hollowing action by pushing the piercer through 


the opening forming in the tube center. The result 
is a tube without seams. Rollers cD. O. 1H 
4-88.313) operate the seamless Pipe mills: they 
control the pressure of the rolls which determines 
length of pipe and thickness of the pipe wail. 


A still important, although declining, method 
of making small size pipe is the continuous butt 
weld method. Skelp (narrow, flat strip stec!) is 
heated to a welding temperature and then is rolled 
into a cylinder, It then passes through a welding 


bell which fuses together the edges of the cylinder. 
Another weld method is the electric weld in which 
pipe is made in sizes up to 150 inches in diameter. 
After the metal is formed into a cylindrical shape 
by rolling, the edges are welded with an electric- 
fusion welding machine. Welders direct, and 
work with, a crew to form the pipe from the strip 
or plate by these welding processes, 


Mechanical, Transportation, and Plant Service 
Occupations 


Large numbers of workers are required in steel 
mills to maintain and repair machinery and equip- 
ment; to provide power, steam, and water ; to move 
material and supplies; and to perform a variety 
of other maintenance and service operations. 

In the machine shops, machinists and machine- 
tool operators make and repair metal parts for ma- 
chinery or equipment. Die makers use machine 
tools to construct dies used in wire and cold-draw- 
ing units. Roll turners (D. O. T. 4-78.011) use 
lathes, grinders, and other machine tools to finish 
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steel rolls to desired shape and size for use in the 
rolling mills. 


Millwrights install and help to maintain me- 
chanical equipment. One of their functions is to 


set up new machinery and equipment. They also 
dismantle machinery and repair and replace de- 
fective parts. Ælectricians install electric wiring 
and fixtures and “hook up” electrically operated 
equipment. Llectrical repairmen keep wiring, 


motors, switches, and electrical equipment in good 
operating condition and make repairs when equip- 
ment breaks down. 


Bricklayers (D. O. T. 5-24.180) repair and re- 


build the brickwork in furnaces ,soaking pits, and 
coke ovens. Pipefitters lay out, install, and repair 
piping. Boilermakers test, repair, and rebuild 
various types of pressure vessels such as heating 
units, locomotive boilers, storage tanks, stationary 
boilers, and condensers. Locomotive engineers 
and other train crew members operate steam, Die- 
sel, ov electric locomotive-driven trains used to 
transport materials and products in the vast yards 
of ivon and steel plants. Welders operate weld- 


ing equipment to join together metal parts in re- 
pairing and rebuilding plant machinery. Skilled 
workers run the various boilers, turbines, and 
switchboards in the powerplants which provide 
the large amounts of power needed in steelmaking. 
Many laborers are employed to load and unload 
materials and do a variety of cleanup operations. 
Other maintenance and service occupations found 
in steel plants include carpenter, eraneman, oiler, 
painter, instrument repairman, scale repairman, 
loader, rigger, greaser, janitor, and guard. 
(Detailed descriptions of the duties, training, 
working conditions, and job prospects in many of 
the mechanical, transportation, and service occu- 
pations, such as boilermaker, bricklayer, die maker, 
carpenter, electrician, machinist, millwright, 
welder, and pipefitter are included elsewhere in 
this Handbook. See index for page numbers.) 


Technical and Office Occupations 


The technical and office occupations make up an 
important part of the industry’s labor force. The 
30,000 technical workers, about 4 percent of the 
total employment in the industry, apply scien- 
tific knowledge to developing and preparing a 


variety of metals for many different uses and de- 


vising highly complex processes for making these 
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metals. One important phase of the industry’s 
work is the continuing research which makes it 
possible to keep down the cost of steel, improve 
its quality, and maintain and even expand the in- 
dustry’s markets by developing special types of 
steel needed in modern industry. It is estimated 
that about 15 percent of the industry’s technical 
personnel are engaged in research, 

The technical specialists include mechanical en- 
gineers whose principal work in iron and steel 
plants is in the design, construction, and operation 
of mill machinery and material-handling appara- 
tus. Many mechanical engineers work in operat- 
ing units where their jobs include, for example, 
determination of roll size and contour, rolling 
pressures, and operating speeds. Others are re- 
sponsible for plant and equipment maintenance. 
Metallurgists and metallurgical engineers work in 
laboratories and in production departments where 
they have the important task of testing and con- 
trolling the quality of the steel during its manu- 
facture. Civil engineers are engaged in the layout, 
construction, and maintenance of the steel plant 
and its utilities, equipment, and roads. Electrical 
engineers design, lay out, and supervise operation 
of electrical generating and distribution facilities 
which provide the power essential in modern steel 
mill operation. They are concerned also with the 
operation of electrical machinery and control 
equipment. Chemists work in the laboratories, 
making chemical analyses of steel and raw ma- 
terials used in steel manufacture. Zaboratory 
technicians do routine testing and assist chemists 
and engineers. Draftsmen prepare working plans 
and detailed drawings required in plant construc- 
tion and maintenance. (A more detailed discus- 
sion of engineers, scientists, and technicians is 
given elsewhere in this Handbook. See index for 
page numbers.) 

About 10,000 of the industry’s workers are in 
managerial and supervisory jobs, and about 3,000 
are in sales positions. The industry has, in addi- 
tion, a full complement of administrative workers, 
such as office managers, purchasing agents, ac- 
countants, auditors, and personnel workers. More 
than 70,000 of the industry’s employees are cleri- 
cal workers. Among these are secretaries, stenog- 
raphers, typists, account clerks, and general office 
clerks. (Discussion of these jobs can be found else- 
where in this Handbook. See index for page 


numbers.) 
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Training and Other Qualifications 


New workers for processing jobs are nearly al- 
ways brought in at the unskilled level, either as 
laborers or as learners in one of the operating units. 
Openings in higher rated jobs are filled by upgrad- 
ing. Training for processing occupations is done 
almost entirely on the job, with the worker pro- 
gressively moving to operations requiring greater 
skill as he acquires experience and “know-how.” 
A craneman, for example, is first taught how to 
operate relatively simpie cranes, and then advances 
in several steps to cranes much more difficult to run, 
such as the hot-metal cranes. 

Generally, steel companies prefer that new proc- 
ess workers have some high school education. To 
advance in their work, many workers take part- 
time courses in such subjects as chemistry, physics, 
and metallurgy. In many cases, this training is 
provided by the steel companies and may be given 
within the plant. Other workers take evening 
courses in high schools, trade schools, and univer- 
sities in their communities or enroll in correspond- 
ence courses. 

Workers in the various operating units usually 
advance along fairly well defined lines of promo- 
tion within their departments. Seniority and per- 
formance on the job are factors in upgrading. 
The following illustrates possible lines of advance- 
ment in the various operating units: 

To become a blast furnace blower, a worker gen- 
erally starts as a laborer, advancing to cinder 
snapper, keeper’s helper, keeper, blower’s helper, 
and finally blower. In the open-hearth depart- 
ments, a man may begin by doing general cleanup 
work around the furnace and then generally ad- 
vance to door operator, cinder pitman, third help- 
er, second helper, first helper, and eventually, to 
melter. A possible line of progression for a roller 
in a finishing mill might be pitman, roll hand, 
manipulator, rougher, and finish roller. A worker 
may reach skilled jobs, such as blower, melter, and 
roller (which are among the highest rated steel- 
making jobs), in a minimum of 4 or 5 years, but 
usually a much longer time is required. 

Experienced craftsmen, such as machinists, 
boilermakers, pipefitters, and electricians, are 
sometimes hired directly by steel companies. Gen- 
erally, however, openings in the skilled mainte- 

nance occupations are filled from within. Most 
plants conduct some type of apprenticeship pro- 
gram to meet the needs of their maintenance shops. 
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The apprenticeship programs usually cover 3 or 
4 years and consist mainly of shop training in 
various aspects of the particular jobs. In addiiion, 
classroom instruction in related technical sul jects 
is generally given, either in the plant or in local 
vocational schools. 

Qualifications for apprentices vary among com- 
panies. Generally, the apprentice must be a ligh 
school or vocational school graduate. In uost 
cases, the minimum age is 18 years; usually an 
upper age limit of 26 or 30 is specified. Some 
companies give aptitude tests to applicants for ap- 


prenticeship to determine their suitability for the 
trade. Apprentices are generally chosen from 
among qualified young workers already employed 
in other plant jobs. The following occupations 
are among those most often included in apprentice 


training programs in iron and steel plants: nma- 
ture winder, blacksmith, boilermaker, brick |: yer, 
coremaker, carpenter, electrician, machinist, 
molder, pipefitter, rigger, roll turner, sheet ital 
worker, tool and die maker, and welder. 
Semiskilled maintenance jobs are generally 


filled by upgrading laborers or helpers. 1uex- 
perienced workers are hired as laborers. Soiie of 
these workers stay in labor jobs indefinitely ; ot bers 
advance to higher rated maintenance or processing 


jobs. 

The minimum requirement for engineering jobs 
is a bachelor of engineering or a bachelor of sci- 
ence degree from a recognized college. Some 
companies have formal training programs for col- 
lege trained engineers in which the trainees work 
for brief periods in various operating and main- 
tenance divisions to get a broad picture of steel- 
making operations before assignment to a partic- 
ular department. In other companies, the newly 
hired engineer is assigned directly to a specific 
research, operating, or maintenance unit. Engi- 
neering graduates are frequently hired for sales 
work and many of the executives in the industry 
have engineering backgrounds. (Training and 
other qualifications for engineering and scientific 
occupations are given in the sections covering the 
individual occupations. See index for page num- 
ber.) Graduates of business administration and 
liberal arts colleges are employed for jobs in sales, 
accounting, and labor relations, as well as in mana- 
gerial positions. 

Completion of a business course in high school, 
junior college, or business school is usually pre- 
ferred for entrance in most of the office occupa- 
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tions. Generally, office jobs requiring special 
knowl«'ive of the steel industry are filled by up- 
gradi personnel already employed in the 
indust” v 


Employment Outlook 


The basic iron and steel industry is expected 
to hire many thousands of new workers during the 
late 1950s and the 1960’s. Most job openings 
will avise from replacement needs. Because of the 
great size of the steel industry’s labor force, death 
and retirement alone should create about 12,000 to 
15,000 openings annually during this period. 
Many other new workers will be needed to replace 
steelworkers who transfer to other fields of em- 
ployment. In addition, continued rapid increase 


in demand for steel products and the resulting ex- 
pansion in steel capacity and output will result in 
a slowly rising level of employment. 

The steel industry has shown a long-range up- 
ward (rend in production and capacity, although 
it has experienced wide fluctuations because of 
war aud sharp changes in general business condi- 
tions. The level of steel output in 1955 was more 
than live times that of 50 years earlier (table 1). 
The ijdustry’s growth has been fairly rapid in 
recent years, Although the growth of the United 
States population has been a factor contributing 
to the growth in this industry, a much more im- 


portant cause has been the great expansion in the 
use of steel in our economy, A few figures illus- 


TABLE 1,—Steel production and capacity 


[Thousands—net tons] 


Year Production| Capacity 

22, 427 
29, 226 
36, 009 46, 249 
46, 183 60, 220 
49, 705 65, 962 
44, 591 71, 042 
38, 184 78, 452 
66, 983 81, 619 
79, 702 95, 505 
66, 603 91, 891 
96, 836 99, 983 

116, 500 125, 828 

115,000 | 128, 363 


we ee 

Source: Annual Statistical Report, American Iron and Steel Institute, 
1955, for years 1920 through 1955 (p. 51). Annual Statistical Report, American 
Tron and Steel Institute, 1948, for years 1905 through 1915 (p. 29). 


trate this fact: Between 1905 and 1955 the popu- 
lation of the United States increased about 100 
percent, whereas steel production increased 422 
percent. Per capita steel output, therefore, rose 
160 percent during this period. The growth in 
per capita output has been the result primarily of 
the rise of the great steel-using industries—auto- 
mobiles, construction, containers, electrical ap- 
pliances and equipment, and machinery manu- 
facturing. 

A continued rapid rise in steel production is 
anticipated. One reason for this is the expected 
rise in population from an estimated 169 million 
at the end of 1956 to about 205 million in 1970. A 
continued rise in per capita use of steel is also 
expected. The principal steel-using industries 
have generally favorable long-run prospects. In 
the 10 years from the end of World War II, steel 
capacity had increased about 40 percent. Indica- 
tions are that an increase of similar magnitude is 
in prospect for the 1956-66 decade. Despite the 
rapidly growing output and the expanding range 
of uses of aluminum and plastics, these materials 
are not likely to seriously affect the demand for 
steel. 

The expected large increase in steel capacity and 
output will not result in a corresponding growth 
in employment. The industry has a long history 
of increasing output per manhour resulting from 
the development of new techniques, the increasing 
use of power equipment, and the better utilization 
of manpower. For example, whereas steel output 
increased about 35 percent between 1947 and 1955, 
employment increased by only 8 percent. Because 
of this continued increase in output for employee, 
only a relatively small growth in employment is 
anticipated during the 1956-66 decade. 

There is reason to believe that the future will 
bring further substantial increases in output per 
manhour, Several important technological de- 
velopments in steelmaking are now in various 
stages of application. Coal washing, for example, 
speeds up operation of coking ovens and improves 
the quality of the coke; the higher grade coke 
raises blast furnace output. Greater air pressure 
is being used in blast furnaces to increase pig iron 
production. Feeding oxygen into open-hearth and 
electric furnaces reduces melting time require- 
ments in steelmaking. The trend toward greater 
speed in the rolling process permits increased pro- 
duction per manhour. New inspection methods 
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and instrumentation are being developed which 
will improve the rate and efficiency of determining 
the quality of the steels as they are processed. The 
direct production of steel from iron ore, continuous 
casting of billets, and extrusion of steel shapes, al- 
though still experimental, promise to increase 
steelmaking efficiency. 

Some technological developments, however, hav- 
ing to do with the improvement of the quality of 
steel may require more, rather than fewer, workers 
in some operations. Furthermore, there is a trend 
toward relatively greater increases in output of 
lightweight sheet which requires more labor time 
per ton than is required for heavier products such 
as plate. 

Some changes in occupational distribution of 
employment in the steel industry seem likely. A 
continuation of the recent trend toward a rela- 
tively greater percentage of administrative, tech- 
nical, and supervisory employees (nonproduction 
workers) is indicated. Between 1947 and 1955, the 
number of nonproduction workers in the industry 
increased about 25 percent, whereas employment 
of production workers rose by only 5 percent. In- 
creasing use of technical workers can be expected. 
Engineers, chemists, laboratory aids, and other 
technical personnel will increase as a proportion of 
the industry’s work force. Among production 
workers, the number of skilled maintenance 
workers, such as electricians, maintenance me- 
chanics, and machinists, is expected to increase 
more than proportionately as a result of the in- 
dustry’s expanding use of complicated machinery 
and equipment. A continued decline in the num- 
ber of less skilled processing workers is antici- 
pated. 


Earnings and Working Conditions 


Earnings of plant workers in iron and steel 
establishments are among the highest in manu- 
facturing. In June 1956, earnings of production 
workers in these plants averaged $100.94 a week 
and $2.48 an hour. This compares with the $79.19 
weekly and $1.97 hourly earnings for production 
workers in all manufacturing, 

Earnings vary considerably among the many oc- 
cupations. Tables 2 and 3 show standard hourly 
rates in selected occupations based on the wage 
agreement effective July 1, 1957, between the 
United Steelworkers and the steel-producing sub- 
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sidiaries of the United States Steel Corporation 
(the largest single steel company). These rates wre 
representative of those throughout the industry. 
Process workers paid on an incentive basis (over 
50 percent of all processing workers) generally 
earn more than these standard hourly wages, but 
the standard rate serves as a guaranteed minimum 
for the incentive worker, 


TABLE 2.—Wage rates in processing jobs, iron and sicel 
industry, July 1957 


Processing job Job | Hourly 
class rates 
Coke Plants 
18 $2. 93 
Pusher operator 12 2. 540 
Door machine operator____ 11 2. 475 
Car operator. 7 2. 215 


Blowers- - 26 3. 
Keeper__- 14 2 
Stove tender 14 2. 
Bucket operator; unloader, docks. 13 2. 
Ore bridge operator. 12 2 
Iron pourer; pig machine operator- _ 10 2. 
Larryman.-. 10 2, 
Skipman_-__ 10 2. 4 
Keeper’s helper, first. - 9 2.3 
Cinder snapper. 6 2. 1 
Steelmaking 
Blower, bessemer converter____-..----- 26 
Melter’s helper, first, open-hearth____-__ 23 
Charging machine operator, open-hearth_ 16 
Ladle craneman, open-hearth---------- 16 
Pourer, first casting man, open-hearth___ 16 
Melter’s helper, second, open-hearth_ _ 15 
Charging floor craneman, open-hearth___ 1 
Ingot stripper, open-hearth 12 
Cinder pitman, open-hearth. 6 
Rolling and finishing mills 
Roller, blooming mii 12.21 A 26 3. 450 
Butt welder, pipe and tube (1st welder 
No. 2 butt welder)____ 21 125 


Heater, soaking pits___ 
Roll engineer, slab mill__ 
Rougher, hot strip mill 
Guide setter, rail mill___ 
Pulpitman; speed operator, 


a 
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wo 
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Manipulator, blooming mill. 
Hot saw man, rail mill- ~- 
Leverman, first roughing, rail mill- - 
Pickler, sheet batch, tin plate---------- 11 
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.— Wage rates in processing jobs, iron and steel 
industry, July 195?7—Continued 


Processing job Job | Hourly 
class | rates 

Rolling and finishing mills—Continued 

Coiler operator, hot strip continuous 
mill____ a 11 | $2,475 
Shearman, blooming mill__ a 10 2. 410 
Pierce operator, pipe and tube_ A) 10 2. 410 
Wire drawer, continuous, wire mill I 8 2. 280 
Wire drawer, bull blocks, wire mil = 8 2. 280 
Assorters, tin. plate. {3225s see 5 2. 085 

All departments 

Laborer, assigned, such as pig machine 
laborer or wharfman 4 3 1. 955 
Janitors g 2 1. 890 
For n number of years, agreements between the 


major sieel companies and the United Steelwork- 
ers of \ merica have included provisions for vaca- 
tion, retirement, unemployment, sick and accident 
insurance, and disability benefits. As of the fall 
, most workers received paid vacations 
ranging from 1 to 8 weeks based on length of serv- 
ice. Retiring workers are eligible for a combined 
compuy-paid and social-security pension. Gen- 
erally, as of November 1957, retiring workers 65 
years of age with 30 years’ service are eligible for 
a pension of $180.50 a month. Most workers are 
eligible for supplemental unemployment benefits 
for up to 52 weeks beginning September 1957. 
Other important provisions include a $90 monthly 
disability pension provided by the company and 
life insurance, accident, sickness, and hospitaliza- 
tion benefits financed jointly by the company and 
the worker, 

Because steel mills have many different operat- 
ing and maintenance units, working conditions 
vary greatly. Much of the strenuous nature of 
steelmaking. jobs has disappeared with the mecha- 
nization of the steelmaking process. Maintenance 
shops generally are clean and cool. Rolling mills, 
however, are generally hot and noisy. Some of 
these plants, therefore, are developing methods to 
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TABLE 3.—Wage Rates 


Mechanical, transportation, and plant service jobs, iron and 
steel industry, July 1957 
eS 


Job title Job | Hourly 
class | rates 
Toolmaker = 18 $2. 930 
Electrician, first class_ 3 16 2. 800 
Machinist _ _ L 16 2. 800 
Boilermaker. 4 15 2. 735 
Bricklayer, A_ 2 15 2. 735 
Roll turner- -- h, 15 2. 735 
Electrical repairman, A_ b 14 2. 670 
Millwright__ à 14 2. 670 
Rigger, A_ a 14 2. 670 
Welder, A z 14 2. 670 
Pipefitter_ J 13 2. 605 
Carpenter- - 2 13 2. 605 
Locomotive engineer. eh 11 2. 475 
Painter, A-----.- Š 11 2. 475 
Switchman_-__-_- 2 uf 2. 215 
Oiler and greaser, mill oiler____ ` 6 2. 150 
Carpenter helper- - - S 5 2. 085 
Bricklayer helper- - - 3 1. 955 
Janitor and sweeper------------------- 2 1. 890 


reduce job discomfort. For example, the use of 
remote controls enables employees to work outside 
the immediate vicinity of processing operations. 
In other instances, the cabs of the mechanical 
equipment in which the men work are air condi- 
tioned. Much of the work in cokemaking still is 
physically wearing and requires exposure to heat 
and dirt. Some of the workers near the blast and 
steel furnaces are exposed to considerable heat. 
Because certain processes are operated continu- 
ously, some workers are on night shifts or work 
weekends. 

The iron and steel industry is a leader in the de- 
velopment of safety programs for workers, em- 
phasizing the use of protective clothing and guard 
devices on machines to prevent accidents. In 1955, 
steel plants had an injury rate (injuries per mil- 
lion hours of work) of 4.9 compared with 12.1 for 
all manufacturing. All but a small proportion of 
plant workers in the iron and steel industry are 
members of the United Steelworkers of America. 


OCCUPATIONS IN THE MEN’S TAILORED CLOTHING INDUSTRY 
The Men’s Tailored Clothing Industry and Its Workers 


The men’s tailored clothing industry employed 
about 120,000 workers in mid-1956 to make the 
suits, sport coats, topcoats, and overcoats worn by 
more than 70 million American men and boys. 
In 1955, this industry produced nearly 60 million 
garments, valued at more than a billion dollars. 
Some of the jobs in this industry can be learned in 
a few weeks; others can be filled only by persons 
who have had several years of experience or train- 


ing. 
Nature and Location of the Industry 


The men’s tailored clothing industry, as de- 
scribed in this chapter, includes only establish- 
ments primarily engaged in manufacturing men’s 
and boys’ tailored suits, sport coats, topcoats, 
overcoats, and uniforms. Plants whose principal 
products are slacks, work garments, sport apparel 
other than coats, and cotton garments are not con- 
sidered part of the men’s tailored clothing indus- 
try, although they employ workers with similar 
skills. 

About 90 percent of all men’s and boys’ tailored 
clothing is made by ready-to-wear manufacturers. 
Their products are sold in retail stores where cus- 
tomers may select a garment from an assembled 
stock of suits and coats. There are three types 
of ready-to-wear clothing plants. The most im- 
portant is the “inside shop” which performs all, 
or nearly all of the manufacturing processes on its 
premises. Such shops employ a majority of the 
industry’s workers. A few of the largest inside 
shops own chains of retail stores which market 
their entire output. A second type of manufac- 
turer (cutter-up) buys and cuts cloth and 
delivers it to independent contract shops which 
make up the garments for an agreed price. Since 
a “cutter-up” contracts most of the work involved 
in assembling the garment, this type of manufac- 
turer provides employment for only a small num- 
ber of workers. The third principal type of ready- 
to-wear clothing establishment is the “contract 
shop” which specializes in performing one or more 
tailoring operations for manufacturers. Three 
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out of ten of the industry’s workers are employed 
in contract shops. 

In addition to ready-to-wear plants, there are 
tailor-to-the-trade firms which make garments to 
order for stores which take individual orders from 
customers. These stores take the measurements 
of the customer and transmit the order to the 
tailor-to-the-trade manufacturer. The tailor-to- 
the-trade firms employ about 1 out of 10 of the 
total working force of the industry. 

Most clothing firms are small or medium size. 
Of the almost 1,500 establishments in the industry, 
less than 45 had more than 500 workers on their 
payrolls in mid-1956. More than 60 percent of 
the industry’s employees are women. Most of the 
women in the industry are employed as sewing- 
machine operators. Others work in such plant 
jobs as thread trimmers and hand finishers, as 
well as in office occupations. With the exception 


of the New York metropolitan area, all manufac- 
turing centers employ more women than men. 
The industry is concentrated in a few “tates. 


Approximately 30 percent of the workers were 
employed in New York State in mid-1956. Other 
States with large numbers of the industry’s work- 
ers were: Pennsylvania, Illinois, Maryland, Ohio, 
Massachusetts, and New Jersey. More thai one- 
fifth of the workers were employed in the New 
York City metropolitan area. Other important 
centers were Philadelphia, Chicago, Baltimore, 
Rochester, Boston, Cincinnati, and Cleveland. 
Contract shops are mainly located in areas in and 
adjacent to New York City, Philadelphia, and 
Baltimore. 


How Men’s Tailored Clothing Is Made 


More than 150 distinct operations are required 
to make a suit, and more than 75 to make a top- 
coat. Some small firms frequently combine 
several of these operations into a single job. Suits 
and topcoats are sometimes made in the same 
plant, but usually a manufacturer specializes in 
producing one or the other. Most plants contract 
out part of their operations, such as the manufac- 
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ture of pants or linings, or the sponging and 
shrinking processes, while other plants are com- 
pletely integrated and perform all the operations 
involyed in the manufacture of a garment. 

The manufacturing process varies. primarily 
with {lie quality of the garments produced. Prac- 
tically all firms making readymade clothing are 
graded from 1 to 6, according to the amount of 
handiwork, the quality of the work, and the 
supervision of the operations being performed. 
These grades are established by agreements be- 
tween the Amalgamated Clothing Workers of 
America and the industry’s employers. The 
higher grade garments involve more hand sewing, 
pressing, and inspection than the lower grades. 
Grade 1 suits, for example, are almost entirely 
machine made, with a minimum of handwork. On 
the oiher hand, grade 6 suits have a great amount 
of hand sewing and pressing. A plant ordinarily 
produces only a certain grade of garment and 
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generally do not convert to manufacturing cloth- 
ing of another grade. 

Despite these variations, there is a typical 
manufacturing process which can be described in 
general terms for a large plant. The follow- 
ing description of procedures followed in manu- 
facturing men’s clothing is given as an aid in 
understanding the kinds of jobs found in this 
industry. (See chart 57.) The manufacturing 
process begins with the designer who designs a 
suit and has a sample garment made. If the 
sample meets the approval of the company’s ex- 
ecutives, a pattern is made by a patternmaker. 
This master pattern is then made into patterns of 
various sizes by pattern graders and the com- 
pleted patterns are sent to the cutting room. 

Meanwhile, the purchasing department has 
bought the fabric and trimmings, and samples 
have been tested in the laboratory. After the 
cloth has been examined and measured, it is sent 
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to the sponging room where it is preshrunk so it 
will not change shape or texture after the gar- 
ment is made. The fabric is then dried, finished, 
and folded or rolled. Small firms often contract 
these operations to specialized firms. 

The first step in the actual fabrication of a 
garment takes place in the cutting department. 
The cloth is stretched out on long cutting tables in 
several layers or “plies’—the number of plies 
depending upon the quality and number of gar- 
ments being made. Using the patterns made by 
the pattern grader as guides, a cutter marks and 
cuts the cloth. Although cutting is done pri- 
marily with machines, in higher grade plants, 
some suit and topcoat fabrics are often cut by 
hand. The cloth cuttings are then prepared for 
sewing by fitters who do such jobs as marking 
locations for pockets, buttons, buttonholes, and 
belt loops. The garment pieces are then sorted 
into bundles, with identifying tickets attached, 
and routed to the various sections of the sewing 
department where the garment is to be assembled. 

Most plants use the bundle system in which the 
cut pieces are moved through the sewing depart- 
ment in bundles of from 5 to 60 or more pieces. 
The bundle of cuttings constitutes the unit of 
work until the final assembly of the garments. 
Coats and pants are usually assembled in sep- 
arate departments. The garment begins to take 
form as it passes through a succession of highly 
specialized sewing and pressing operations. 

Each worker is assigned a specific sewing or 
pressing task in the assembly process. Some baste 
linings, join pieces together, or sew tapes around 
parts which must hold their shape. Some sewers 
work by hand; and others use a variety of high- 
speed machines which also cut holes, turn corners, 
trim edges, and add tapes. 

From time to time during these operations, the 
seams are pressed so that parts will retain their 
shape and a better fitting garment can be pro- 
duced. At various stages of production, the gar- 
ment is inspected for proper workmanship. A fi- 
nal check is often made by a journeyman tailor 
before the finished garment leaves the plant. 


Men’s Tailored Clothing Industry Occupations 


The men’s tailored clothing industry employs 
persons who can learn their jobs after a few 
weeks of training, as well as persons who need 
several years of experience and training before 
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they can perform their jobs efficiently. About 
90 percent of the workers in this industry are pro- 
duction (plant) workers. This industry’s pro- 
portion of production workers is one of the 
highest among manufacturing industries. The 
largest group of plant workers are in hand- or 
machine-sewing jobs. Other large numbers of 
plant workers are employed in pressing anc cut- 
ting room jobs. Some of the important oceupa- 
tions in the industry are described below. 


Designing, Patternmaking, and Pattern Grading 
Occupations 


The designer (D. O. T. 0-46.01) originates new 
style ideas. He prepares rough sketches to il- 
lustrate these ideas and submits them to the man- 
agement for approval. The approved designs are 
then developed into finished sketches for use by 
the patternmaker in constructing a master pat- 
tern, Since designing is a creative job, de- 
signers are left to their own initiative as long as 
they produce results. A large clothing manufac- 
turer usually has 1 designer and 1 or more as- 
sistant designers who often have specialized de- 
sign responsibilities of their own. Most small 
plants do not employ designers but purchase ready- 
made designs. 

Patternmakers (D. O. T. 4-27.432) draw, and 
cut out a full-sized master pattern for each gar- 
ment model. The patternmaker works closely 
with the designer and translates the sketch or 
model furnished by the designer into the paper 
or fiberboard pattern pieces. These pieces are 
used as the patterns from which the finished gar- 
ment is cut. In making the pattern pieces, the 
patternmaker must take into account allowances 
for pleats, yokes, sewing, or shrinkage. The 
master pattern is then sent to the pattern graders. 
In some shops, designers or journeyman tailors 
may make the patterns, whereas in other shops, 
the assistant designer performs the patternmak- 
ing tasks. 

Pattern graders (D. O. T. 427.431) use the 
master pattern as a model to make patterns for 
each size. In a sense, a pattern grader is a spè- 
cialized draftsman who makes the pattern con- 
form to a variety of human figures. His work 
requires a detailed knowledge of the garments 
manufactured by his concern as well as a thor- 
ough knowledge of standard garments and pro- 
portions. Proportion tables of the human body, 
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worke! out from years of experience, are used 
to guide the pattern grader, The completed fiber- 
board patterns made by the pattern grader are 
sent to the cutting room, where they are used as 
guides in cutting out the pieces of cloth for the 
garme nts. 
Cuttin Room Occupations 

The job of the workers in the cutting room is 
to spread and mark the cloth and cut the pieces 
needed for the fabrication of the garment. The 
bolts of cloth are first spread out on a cutting 


table by spreaders (D. O. T. 6-27.015, .016) in 


multiple layers before marking and cutting. In 
some plants, spreaders use manually operated ma- 
chines, while in other plants they may spread 
the cloth completely by hand. They must lay out 
the cloth so that defects, which have been pre- 
viously noted in the cloth, are not included in 
the parts to be cut out for garments. 


Markers (D. O. T. 427.011) lay out the pat- 


terns of the various garment parts on top of 
the livers of cloth and then trace the outlines 
with chalk. The marker lays the patterns close 

elher to avoid wasting cloth, but still leaves 
space for the cutter to operate. Figured cloth 


must be marked so that adjoining garment parts 
will match when the garment is assembled. In 


small shops, the marker may also perform the 
duties of the spreader. 

The job of the cutter (D. O. T. 6-27.054) is to 
cut out the 


various parts of the garment from 


Marker tracing the outlines of the various patterns on the top 
layer of a cloth pile. 


Cutters using machines to cut the garment parts from marked 
plies of cloth. 


the marked layers of cloth which are spread on 
the tables. The cutter follows the pattern out- 
line with an automatic cutting tool or hand 
shears. Cutters must be very accurate because 
errors in cutting may result in considerable loss 
of cloth and may alter the final dimensions of 
the garments. In smaller shops, a cutter may do 
spreading and marking as well as cutting. 

Fitters or trimmers (D. O. T. 6-27.044) are 
specialized cutting room workers who sort, match, 
and trim small garment parts, linings, and tapes. 
In addition, they prepare cutout garment parts for 
sewing by marking locations for pockets, buttons, 
buttonholes, and belt loops. 


Sewing Room Occupations 


More than half the workers in clothing plants 
are engaged in some type of machine or hand 
sewing job. Sewers join the cuttings to make 
parts, such as sleeves, shoulders, and backs, and 
assemble these parts into the finished garment. 
Workers usually specialize in performing a single 
operation or group of operations. 
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About 40 percent of the workers in the men’s 
tailored clothing industry are engaged in machine- 
sewing jobs. The sewing-machine operators (D. 
O. T. 6-27.530, .539) comprise the largest single 
group of workers in the industry. Sewing-ma- 
chine operators use several types of standard, all 
purpose machines similar to those found in the 
home or special heavy duty machines designed to 
perform a single operation at high speed. Special 
devices or attachments such as button-holding 
clamps, seam-folding attachments, and stitch- 
guiding devices, are used to facilitate the sewing 
operations. 

Some workers specialize in a single operation, 
such as attaching collars and cuffs, joining fronts 
and backs of a garment, or sewing armholes; 
others make complete collars, cuffs, or pockets. 
All-round operators or “switchers,” who are ex- 
perienced in using many different machines, are 
used to replace absent or ill workers, or to assist 
sections behind in production. 

Among the more important sewing machine 
operator jobs are machine basters, who put in the 
long loose stitches which hold garments together 


Hand sewer basting shoulder squares. 
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until permanently stitched; joiners, who bring 
together the various garment parts; and lnpel 
padders, who stitch padding into lapels. 

Some hand sewing is used in all grades of suits 
and coats, but most hand sewers (D. O. T. 6-27.71, 
.082) are employed in the plants producing the 
higher grade garments, The amount of handwork 


determines the quality of the garment and wany 
of the operations performed by machine in micing 
lower grade garments are done by hand ii: the 
production of higher grade garments. The hand 
sewers use needles and threads of various sizes to 
perform operations ranging from simple basting 


to the more complex stitching. Most hand sewers 
specialize in a single operation, such as basting, 
buttonhole making, and finishing. 


Tailoring Occupations 


Tailors (D. O. T. 426.101, 201) are skilled 
hand sewers able to perform all or most of the 
sewing operations needed to fabricate a garment. 
There are at least four classifications of tujilors 
recognized in the industry. These are: head 
tailors, bushelmen, shop tailors, and journc» men 
tailors. 

Head tailors are often known as “quality sen,” 


since they are responsible for the quality of the 
firm’s output. They supervise the machine s«wers 
to make certain that shop standards are met, and 
to insure that garment parts having imperfec- 
tions are returned to the operator for correction. 

Bushelmen repair the manufacturing defects 
found in the completed garments by the final in- 
spector. They cut loose stitches, trim inaccurately 
sewed parts, rearrange the padding, and do other 
necessary corrective sewing. 

Shop tailors perform specialized tasks, such as 
fitting collar facing to the coat, basting the collar 
to the coat, stitching shoulder padding, or sew- 
ing canvas in the various coat parts. Their oc- 
cupational titles are generally determined by the 
type of work they do. Thus, they may be called 
coat basters, lapel padders, or collar setters. 
Although some shop tailors, through training and 
experience, may be able to do all-round tailoring, 
their work, like the work of machine or hand 
sewers, is generally limited to 1 or 2 specific 
sewing operations. 

Most journeymen tailors are employed in cus- 
tom tailoring shops and the few employed in 
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clei ing plants are occupied mostly in construc- 
tiny sample garments for the designing depart- 


met, Journeymen tailors make complete tailored 
guisents from the initial design to the final sew- 
ing, or perform the more difficult hand and ma- 
chise work, The journeyman tailor measures the 
cus'omer for size, designs the garment, and pre- 
pares the pattern, using the customer’s measure- 
ments. He then marks out the pattern, cuts the 
cloth, assembles and bastes the cut parts, and sews 
the garment together. 


Pressing Occupations 


Pressing is one of the most important processes 


in the manufacture of men’s clothing, since the 
shipe and appearance of the finished garment are 
deicvmined to a great extent by the quality and 
amount of pressing. Approximately 1 out of 6 
clolhing workers is employed in a pressing job 


and more than 90 percent of these jobs are held 
by men. Pressers (D. O. T. 7-57.501, .511) use 
various types of steam pressing machines or hand 


Finish pressing a suit coat with hand iron. Finish pressers are 
among the highest paid of men's clothing workers. 
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irons to flatten seams or to give the required shape 
to the garment part or finished garment. 

There are two basic types of pressers—under- 
pressers who shape and smooth parts during man- 
ufacture, and finish pressers who press and smooth 
a finished part or a completed garment. Under- 
pressers specialize in working on particular gar- 
ment parts such as armholes, seams, shoulders, or 
linings. Their duties vary from simple smooth- 
ing of cloth and flattening of seams to the skillful 
shaping of garment parts. Many of the opera- 
tions are performed on a steam pressing machine 
similar to those found in a valet shop. As in un- 
derpressing, finish pressers use steam pressing 
machines and hand irons. 


Other Plant Occupations 


Many other workers have specialized jobs in 
the manufacturing process. For example, shapers 
trim and cut various parts of partially completed 
garments with shears, to shape them accurately 
and to make them conform to the original pattern. 
Assemblers gather the cut garment pieces into 
bundles. They match parts according to color or 
style. Ticketers attach identifying tickets to the 
garment parts before they are sent to the sewing 
sections. Work distributors assign bundles of gar- 
ment parts to various sections during the work 
process. Thread trimmers or cleaners remove 
loose threads and basting, and brush thread and 
dirt from the garments to prepare them for final 
pressing. Inspectors determine whether the gar- 
ments conform to shop standards and, in some 
cases, perform minor repairs. 


Administrative and Clerical Occupations 


The majority of administrative positions are in 
the production department. The production man- 
ager and his assistants are responsible for plan- 
ning production schedules, issuing work specifica- 
tions, and supervising the preparation of raw 
materials and their fabrication into finished gar- 
ments. 

Clerks, bookkeepers, stenographers, and other 
office workers are employed to keep records and 
attend to the paper work required in this industry. 
The men’s clothing industry also employs credit 
managers, accountants, comptrollers, salesmen, 
and industrial relations personnel, such as are 
found in other industries. 
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Training, Other Qualifications, and Advancement 


In general, the physical requirements for pro- 


duction jobs in this industry are not high, but | 


good eyesight and manual dexterity are essential. 
Many of the occupations in this industry are par- 
ticularly suitable for handicapped workers, since 
the majority of jobs are performed while seated 
and little physical exertion is required. Neither 
age nor sex is a barrier to employment in this 
industry. Few manufacturing industries have as 
high a proportion of older workers as the men’s 
tailored clothing industry. Older workers in their 
fifties or sixties are among the most skilled and 
productive workers found in many plants. Wo- 
men are employed in most occupations, although 
cutting, pressing, and tailoring jobs are predomi- 
nantly held by men. 

Most plant workers in this industry pick up 
their skills while working as helpers to experienced 
craftsmen. The training time required before a 
new employee in a production job can reach his 
maximum earning speed depends upon the diffi- 
culty of the task and the worker’s aptitude. Ap- 
prenticeship is rare and limited to cutting and 
tailoring craft jobs. The following is a brief 
discussion of the training, qualifications, and ad- 
vancement opportunities for selected plant 
occupations. 


Designing, Patternmaking, and Pattern Grading 
Occupations 


The small number of designers now in this oc- 
cupation entered their jobs in various ways. 
Some designers were upgraded from cutting or 
patternmaking jobs. Other designers attended 
schools, such as the Fashion Institute of Tech- 
nology in New York City, which specialize in 
training people for designing occupations. Re- 
gardless of method of entry, designers generally 
first serve several years as assistant designers. 
Designers often start with small firms and, once 
their reputations have been established, transfer 
to jobs in larger, better paying firms. 

A designer must have a thorough knowledge of 
materials and be acquainted with garmentmaking 
techniques so that he can make, or direct others in 
the making of, sample garments. A talent for 
design sketching and the ability to translate 
fashion ideas into specific patterns are important 
qualifications for designers. 
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Most patternmakers pick up the skills of their 
trade by working for several years as helpers to 
journeymen patternmakers. Pattern graders and 
cutters are occasionally promoted to patterniiak- 
ing jobs. Patternmaking requires a detailed 
knowledge of manufacturing processes, as well as 
a knowledge of body proportions and the cliar- 
acteristics of fabrics. Another qualification for 
this work is the ability to visualize, from a sketch 
or model furnished by the designer, the size, shape, 
and number of pattern pieces. 

Pattern graders are usually selected from em- 
ployees working in the cutting room or other plant 


jobs. Training in drafting is helpful, since much 
of the work requires the use of drafting tools or 
techniques, 


Cutting Room Occupations 


Most workers enter cutting room jobs by |«ing 
promoted from other departments. One of the 
few definite promotional patterns in the industry 
is found in the cutting department. The w-ual 


path of promotion is from spreader, the least 
skilled job, to cutter or marker. Several years of 
experience in the cutting room are required be- 
fore an employee can become a skilled cutter or 
marker. A small number of the larger plants 
have apprenticeship programs. The apprentice- 
ship program usually lasts 4 years and includes 
all-round training in cutting, marking, spread- 
ing, and patternmaking. 

Markers must be able to visualize pattern ar- 
rangements to get the maximum number of cut- 
tings from a given quantity of cloth. Cutters 
must be able to judge distances accurately and 
have steady hands in order to follow marked lines 
precisely. 


Sewing Room Occupations 


Entry into beginning hand- or machine-sewing 
jobs is relatively easy, since little education is re- 
quired, and there are few restrictions regarding 
physical conditions or age. Usually, some previous 
training is preferred, although some concerns will 
hire workers with only home handicraft experi- 
ence. A number of private and public schools in 
clothing manufacturing centers offer instruction 
in machine and hand sewing, and some workers 
are hired after such training. However, most 
training is informal and received on the job under 
supervision of the section foreman or coworkers. 
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A few firms have special training programs in 
which new workers receive preliminary training 
before being placed on a production line. 

Most sewing jobs require the ability to do pains- 
‘king, routine work rapidly. The same sewing 
‘ation is repeated on the same garment part. 
Since almost all of these workers are paid on the 
basis of number of pieces produced, any handicap 

r clumsiness of the fingers, hands, and arms will 
reduce the worker’s earnings. Good eyesight and 
ability to work at a steady and fast pace are es- 
sential for both hand and machine sewing. 

‘The average sewer has little opportunity for 
promotion beyond that of section foreman, al- 
though in some cases, sewers have worked their 
way up to production managers. Most sewers 
stay on the same operation through most of their 

king life. Sewers are reluctant to change their 

‘wing specialty, since this causes a loss in earn- 

gs during the retraining period. However, it 

possible for a worker to transfer to a clothing 
plant making garments one grade below or above 
‘ade on which he was trained without seri- 
ously impairing his earnings, provided he per- 
forms the same sewing speciality. 


the g 


Zutloring Occupations 


Although some tailors entered the trade through 
apprenticeship programs, most of these workers 
became tailors after acquiring experience in the 
less skilled sewing jobs. The skills of the trade 
are usually learned by working alongside expe- 
rienced tailors. Training time varies from the few 
months required to become a shop tailor to the 
many years of experience necessary to become a 
head tailor. Generally, men are employed in 
tailoring jobs. 

Head tailors and journeymen tailors must be 
able to do all the operations involved in construct- 
ing a garment and, in addition, be familiar with 
their firm’s quality standards. Since the work of 
the bushelmen is restricted to correction of de- 
fects, they do not require the broad training of the 
journeymen tailors. 

In terms of the skill and experience required, 
head tailoring is considered the top tailoring job. 
The possible paths of promotions are from bushel- 
man to journeyman tailor to head tailor. In some 
cases, journeymen tailors may be advanced to the 
designing department. The supervisory jobs in 
clothing plants are often filled by workers who 


were originally trained as journeymen tailors. 
Promotion for shop tailors is limited because of 
the specialized nature of their jobs, although some 
may have an opportunity to become section fore- 
men or bushelmen. 


Pressing Occupations 


Pressers usually begin as underpressers working 
on simple seams and single garment parts. After 
they gain experience they work on more difficult 
jobs and eventually may be promoted to finish 
pressers. Pressing is one of the few clothing occu- 
pations in which workers can find similar jobs out- 
side the industry, and there is some transferring 
back and forth between jobs in the clothing in- 
dustry and outside jobs. Simple underpressing 
may be learned in a very short time, although high 
rates of production may be reached only after 
several months of experience. 


Employment Outlook 


Little change in the level of employment in the 
men’s tailored clothing industry is expected in 
the 1956-66 decade. However, a large proportion 
of the people in this industy are older workers— 
more than half of them are over 50 years of age. 
Many job openings, therefore, will result from the 
need to replace those workers who die or retire in 
the late 1950’s and the 1960’s. Another factor 
which will contribute to future job openings is the 
large proportion of women in the industry, many 
of whom may leave their jobs to marry or raise 
families. 

Despite the growing population and rising in- 
come level of the last 20 years, the output of men’s 
tailored clothing has not risen in the same pro- 
portion. On the average, American men and boys 
have been purchasing’ fewer suits, topcoats, and 
overcoats in recent years. They have substituted, 
for the more formal clothing, sport clothes and 
cotton garments as a result of increased leisure 
time and the trend toward casual, suburban living. 

Since 1948, the number of topcoats and over- 
coats produced has markedly declined, the number 
of tailored suits has stayed about the same, and 
the production of slacks and sportcoats has in- 
creased greatly. This shift to slacks (separate 
trousers) and sportcoats has been an important 
factor in reducing employment because less labor 
time is required for their manufacture. (How- 
ever, it should be noted that most slacks are pro- 
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duced in plants not classified in this industry and 
their employees are not included in the employ- 
ment figures for the men’s tailored clothing 
industry.) 

Another important factor which has affected 
demand has been the intense competition for the 
consumer’s dollar by other industries. Studies of 
consumer spending habits indicate that during 
recent years a declining proportion of disposable 
income was being spent on men’s clothing, and the 
proportion spent on consumer durable goods, such 
as automobiles, television sets, radios, and similar 
goods, was steadily increasing. 

The men’s clothing industry, largely as a re- 
sult of this declining demand, has not participated 
in the great expansion of employment which has 
occurred since the beginning of World War IT. 
Since the postwar high of 153,000 in 1948, the 
number of workers in this industry has declined 
to less than 122,000 in 1956. 

Technological developments have also been a 
factor in this employment decline. Despite the 
fact that most of the work performed is done by 
hand, improvements in factory layout, further 
specialization of labor, and new machinery have 
resulted in increases in output per man-hour. Since 
1948, the number of garments produced per em- 
ployee has been steadily increasing. 

There are some factors which may, in the fu- 
ture, reverse the trend of declining employment. 
The heavy birthrate of the war and postwar years 
should increase the demand for men’s tailored 
clothing in the 1960's, when the largest group of 
male youths in the history of the country will be 
reaching adult age. Furthermore, both manage- 
ment and labor are taking active steps to promote 
the sale of the industry’s products by making men 
more style conscious. But after taking into con- 
sideration all the various factors affecting employ- 
ment in this industry, little change in total em- 
ployment is expected in the 1956-66 decade. 

Employment opportunities will differ among 
the occupations in this industry. Most opportu- 
nities for employment will be in hand- and ma- 
chine-sewing jobs because this is the largest 
occupational group. Young Americans have not 
entered hand sewing jobs in any large number, and 
employers in some garment centers have been 
forced to bring in workers from foreign countries 
to fill openings. Since most of the workers in 
machine-sewing jobs are women, numerous open- 

ings should occur to replace the women who will 


leave the labor force after working temporaiily 
to supplement the family income. 

There will be a limited number of opportii- 
ties for new workers to obtain designing, patio n- 
making, and cutting room jobs. These are s) 1! 
occupational fields with little turnover becaus of 
the high pay and status enjoyed by worker: in 
these jobs. 

The nature of jobs in the industry is not >x- 
pected to change radically. This is primarily a 
handwork industry and is not susceptible to a\\(0- 
mation or drastic mechanical advances. Howe oer, 
new and improved machinery should speed opera- 
tions and reduce the physical and skill require- 
ments of some jobs. For example, new compressed 
air pressing machines which require less physical 
effort than the older pressing machines may 11 ke 
it possible to utilize women in these jobs. In aidi- 
tion, the shortage of skilled handworkers is fo 
ing some manufacturers to substitute macine 
work for hand operations. 


Earnings and Working Conditions 


Earnings in the men’s and boys’ tailored ci- | li- 
ing industry are generally not as high as the 1 er- 


age earnings in all manufacturing indusi: ies. 
Production workers in the men’s clothing indu- ivy 


were earning, on the average, $64.78 a week or $1.77 
an hour in December 1956. During the sine 
month, production workers in all manufacturing 
industries averaged $84.05 a week and $2.05 an 
hour. 

Earnings in this industry vary, depending upon 
the job being performed, the location of the job, 
and the speed and ability of the individual worker. 
With the exception of designing and cutting room 
jobs, the majority of the workers are paid by the 
piece produced. Thus, total earnings in piece-rate 
jobs are dependent upon speed as well as skill. 
Although recent occupational earnings data for 
the industry are not available on a national scale, 
wage information from a few selected manufac- 
turers in metropolitan clothing centers gives some 
indication of the earnings of workers in selected 
occupations. 

The average earnings of designers are far above 
those of the industry as a whole. The unique 
artistic talents of designers enable them to com- 
mand higher earnings than the other workers in 
this industry. Designers employed by some large 
manufacturers earn in excess of $15,000 a year. 


MEN’S TAILORED CLOTHING INDUSTRY 533 


he skilled workers in the cutting room are paid 
œi an hourly basis. In mid-1956, cutters and 
rkers were generally earning about $100 a week 
most large garment centers. Spreaders usually 
in somewhat less than cutters. Head tailors are 
ıl weekly wages which are based primarily upon 
> responsibilities of their job and many head 
«lors were earning more than $100 a week. Other 
ilors and basters were generally earning $2 an 
bour in some of the major garment centers. 
Larnings among hand sewers and sewing-ma- 
chine operators vary widely—principally because 
I! differences of skill requirements and the speed 
of individual workers. Earnings data obtained in 
56 from a number of employers in large garment 
conters indicated that machine sewers were gener- 
lly earning from $1.60 to $2.60 an hour and hand 
wers, from $1.40 to $2 an hour. 
“arnings for finish pressers generally ranged 
rom about $1.80 to $2.90 an hour. Underpressers 
many garment centers earned less than finish 
ressers. 
\love than 95 percent of the plant workers in 
s industry are members of the Amalgamated 
‘ lothing Workers of America. The union shop 
‘veement prevails in the industry, and new em- 
loyees in shops which have union shop agree- 
uts are required to join the union after 30 days 
of employment. Workers in this industry have 
wany supplemental benefits including vacations 
with pay; life, accident, and health insurance; 
maternity and death benefits; and hospital and 
pension plans. Workers in the industry can ex- 
pect to lose very little time from strikes or other 
work stoppages. The men’s tailored clothing in- 
dustry is noted for its many years of industrial 
peace, 
Although seasonality of employment has been 
greatly reduced in recent years, employment in 


this industry still fluctuates more than in many 
other manufacturing industries. Highest em- 
ployment is reached in February, March, August, 
and September when the industry is producing 
clothing for the spring and fall wholesale and 
retail markets. Employment is usually at its 
lowest in April, May, June, and July. 

Clothing manufacturing is essentially a clean 
trade without the dust or grease present in many 
manufacturing establishments. Working condi- 
tions vary considerably, depending upon the type 
of plant and occupation. The large, integrated 
manufacturers are usually located in modern fac- 
tory buildings with ample work space and good 
lighting, but many of the smaller companies are 
located in older buildings where working condi- 
tions are not as attractive. As in other piece- 
rate industries where earnings depend upon speed, 
the working pace is rapid. 

Disabling injuries are not frequent in this in- 
dustry. The injury-frequency rate for each 
million employee-hours worked in the second quar- 
ter of 1956 was 6.3, compared with 11.9 for all 
manufacturing industries. Pressers are subject 
to occasional burns, and their jobs require heavy 
physical exertion. Needle punctures and minor 
hand injuries are the most frequent occupational 
hazards in most of the other clothing occupations. 


Where To Go for More Information 


Further information on occupations in the 
men’s tailored clothing industry may be obtained 
from the following sources: 

Amalgamated Clothing Workers of America, 
15 Union Square, New York 3, N. Y. 

Clothing Manufacturers Association of America, 
220 Fifth Ave., New York 1, N. Y. 


PETROLEUM PRODUCTION AND REFINING OCCUPATIONS 


The Petroleum Industry and Its Workers 


The products produced by the petroleum in- 
dustry play a vital part in our everyday life. 
From this industry come the gasoline used by 
millions of cars and trucks and great fleets of 
military and civilian aircraft; the oil that heats 
several million homes and provides power for 
thousands of locomotives and ships; the lubricants 
without which modern machinery could not be 
operated ; the asphalt covering used on thousands 
of miles of highways; and hundreds of other 
products ranging from insecticides to plastic 
materials, ; 

The petroleum industry is an important field 
of employment. Petroleum production and re- 
fining, the segments of the industry covered in this 
report, employed over one-half million wage and 
salary workers in 1956. Production and refining 
offer job opportunities to workers with a wide 
range of skills and interests. Earnings in these 
segments of the petroleum industry are high and 
jobs are located in many different parts of the 
country. 


Nature and Location of the Industry 


There are thousands of companies in the oil 
business, most of them engaged in a single spe- 
cialized activity such as exploring, drilling wells, 
producing or transporting oil, or operating serv- 
ice stations. The bulk of the oil business, how- 
ever, is done by a limited number of large firms 
engaged in all branches, from production through 
marketing. These “integrated” firms provide a 
large share of the jobs in the industry. 

This chapter deals exclusively with petroleum 
production and refining. It contains no discus- 
sion of the workers engaged in the production of 
natural gas or natural gasoline which is often 
associated with crude oil production. Because 
current employment data are not available for 
workers engaged only in crude petroleum pro- 
duction, the figures given in this chapter include 
workers engaged in both crude petroleum and 
natural gas production. However, the large ma- 
jority of these workers are engaged in petroleum 
production. 
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Petroleum Production 


In 1956, more than 330,000 wage and salary 
workers were employed in petroleum and nalural 
gas production in the United States. Although oil 
is produced in 29 States, more than 85 percent of 
the workers are employed in 9 States : Texas, Okla- 
homa, Louisiana, California, Kansas, Illinois, New 
Mexico, Wyoming, and Pennsylvania. As chart 
58 indicates, Texas is the leading State in the num- 
ber of oilfield jobs. Several thousand Americans 
are also employed by oil companies or independent 
contractors in practically all producing countries. 
Many jobs abroad are concentrated in the Middle 
East, particularly in Saudi Arabia. Many ^ mer- 
icans are also working in Venezuela and other 
South American countries and in Canada. 


Crude oil is the raw material of the petroleum 
industry. The jobs and processes in the petroleum 
production branch of the industry are concerned 
with the problems of finding the crude oil and ex- 
tracting it from the ground. Petroleum proluc- 


tion includes three broad kinds of work: explora- 
tion, drilling and oilfield servicing, and well oper- 
ation and maintenance (production). 


Exploration. Since oil is difficult to find—only 
rarely are there any signs on the earth’s surface 
of its presence underground—a sizable business 
has grown up having to do with the application 
of scientific methods to the search for oil. This 
work is performed by the exploration depart- 
ments of major oil companies. Some independent 
firms are also engaged in exploration, working un- 
der contract to companies or individuals seeking 
appropriate places to drill for oil. Approximately 
15 percent of petroleum production workers are 
engaged in exploration. 

The various exploration methods can neither 
show the precise location of oil nor indicate with 
certainty whether petroleum is present at a par- 
ticular place. What they can do is to locate geo- 
logical formations and conditions favorable to oil 
accumulation, 
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Drilling, Rig Building, and Other Oilfield Serv- 
icin. More than 57,000 wells were drilled in the 
United States in 1956. Approximately 35 percent 
of ‘lie employees in petroleum production are en- 
gaged in this work. Oil producing companies do 
some drilling, but most is done by independent 
firnis working under contract. In 1956 Texas was 
the leading State both in number of wells and 
total footage drilled. Oklahoma, Kansas, Louisi- 
ani, Illinois, California, Colorado, and New 


Mexico were the other leading States. 

‘ore a well can be drilled, a derrick, upon 
which the machinery and drilling equipment are 
fastened, usually is built on the spot where the 
drilling equipment is to be placed and the drilling 
is to be done. In some wells a portable rig which 


has been already assembled is used. A number of 
independent contracting companies specialize in 
riw and derrick building, repairing, and dis- 
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Besides drilling and rig building, a number of 
other necessary services are performed in connec- 
tion with oil production. These services include 
hauling supplies, cementing wells, chemical treat- 
ment in cleaning of wells, and other special oper- 
ations. Most of this work is handled by independ- 
ent contractors. 


Crude Petroleum Production. Once oil is found, 
the next job is to bring it out of the ground. More 
than half of the oilfield workers are engaged in 
operating or maintaining the more than half mil- 
lion producing wells. Thousands of companies op- 
erate oil wells; they range in size from some of 
the largest concerns in the world to small firms 
with only a single well. 


Petroleum Refining 


Crude oil as it comes from the ground has few 
uses. It must be taken apart and built up or 
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broken down by heat, chemicals, and pressures to 
make useful end products, such as gasoline, fuel 
oil, kerosene, and lubricants. This processing is 
called refining and is done in plants called 
refineries. 

The more than 300 refineries in operation in the 
country in 1956 employed more than 200,000 wage 
and salary workers. (See chart 59.) Refineries 
range in size from small plants with fewer than 50 
employees to plants with several thousand em- 
ployees. They are usually located in the great 
oil-consuming or producing areas—near oilfields, 
at the terminals of oil pipelines, or at deepwater 
ports where tankers can dock. Refineries are lo- 
cated in 39 States but about 90 percent of the refin- 
ery workers are employed in 10 States: Texas, 
California, Pennsylvania, Louisiana, New Jersey, 
Indiana, Illinois, New York, Oklahoma, and Ohio. 
Texas, California, and Pennsylvania together ac- 
counted for about half of the total oil refining 
employment in 1956. Many Americans are em- 
ployed in refinery jobs abroad. 


Employment Outlook 


The growing demand for petroleum products 
is expected to result in an increase in employment 
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in both petroleum production and refining in the 
late 1950’s and the 1960’s. Employment i); petro- 
leum production may be affected, however. Ly the 
increasing difficulty of finding oil and (he in- 
creased cost of drilling and exploration activities. 
Tf these factors bring about an increased lopend- 
ence on imports of crude petroleum they ni: v slow 
the growth of employment in this branc): of the 


industry. Petroleum refining, on the othe: hand, 
would not be affected by crude oil import- since 
this oil would be refined in this country. Em- 
ployment in petroleum refineries, however, is not 
expected to increase nearly as much as (lie con- 


sumption of petroleum products. Technological 
developments in the refining processes are increas- 
ing output per worker. (See pp. 542, 516 for a 
more complete discussion of the emp! yment 
outlook in petroleum production and refini o.) 
Many factors affect the long-range outlook for 


employment in the petroleum industry. me of 
them are reasonably predictable, such as {ue gen- 


erally rising trend in demand for petrolei) prod- 
ucts. Others are fundamentally uncertain. No 
one can say, for example, exactly how i) ch oil 
remains underground, where it is, or how ‘ong it 
will be before it is discovered. Another im; onder- 
able, in the long run, is the rate at which »!:crnate 
sources of energy may be developed. The tuture 
is uncertain in another respect. The petroleum 
industry is worldwide and its products «re not 
only essential in the normal operation of our in- 
dustrial society, but also have critical military im- 
portance. Unpredictable military and diplomatic 
factors, therefore, may greatly affect the outlook. 
Nevertheless, observable trends can be used in 
evaluating future job opportunities, subject to 
the qualifications which we have noted. 


Demand for Petroleum Products 


The long-range trend in demand for petroleum 
products has been sharply upward. Since 1929 
the consumption of petroleum products has more 
than tripled. (See chart 60.) Many factors have 
contributed to this growth. Probably the most 
important single element has been the rapid in- 
crease in the number of motor vehicles. In 1900, 
for example, about 4,000 automobiles were regis- 
tered in the United States; in 1956 more than 65 
million cars and trucks were in use. The growth 
of other forms of transportation also increased 
the demand for petroleum products. The numbers 
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CHART 60 
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of farm tractors and airplanes have sharply in- 
Several million homes and other build- 
ings are now being heated by distillate oils and 
oi! Las become important as a source of energy 
for industrial power generation. Petroleum has 
also become an important raw material for the 
chemical industry. 

All indications point to a continued and fairly 
rapid rise in demand during the late 1950’s and 
the 1960’s. Most of the factors responsible for 
past growth are expected to continue to influence 
further growth. 

It is necessary to consider possible competitive 
sources of energy and technological developments 
which might affect the demand for petroleum prod- 
ucts. These include the commercial production 
of liquid fuels from oil, shale, and coal, and the 
industrial use of atomic energy. A development 
which may affect oil consumption is the commer- 
cial application of the gas turbine or the free pis- 
ton engine which would require different types and 
amounts of fuel from those consumed by present- 
day motor vehicles. However, indications are 
that at least for the next decade these develop- 
ments will not significantly affect the demand for 
petroleum products. 


creased, 


The Supply of Crude Oul 


All evidence indicates that the supply of oil is 
adequate to meet expected demand for the foresee- 
able future. Chart 61 shows trends in United 
States petroleum proved reserves and production 
(the estimated amount of oil known to be under- 
ground and recoverable by present methods). 
The trend in reserves is clearly upward and there 
have been relatively few years in which reserves 
were not greater than those in preceding years. 
The relationship between proved reserves and 
production has remained fairly stable in the past. 
30 years—about 12 or 13 times annual production. 
In addition to proved reserves, many billions of 
barrels are believed to be present underground 
but as yet undiscovered, 

Our oil supplies are being stretched by improved 
recovery and conservation methods. In recent 
years, the rate at which oil is withdrawn from the 
ground has been controlled by State action or by 
voluntary agreements of petroleum producers, 
thereby increasing the ultimate amount of oil re- 
coverable from each pool. Where formerly as 
much as two-thirds of the oil was left in the 
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ground, now new methods have been developed 
whereby as much as 80 percent of the oil is 
recoverable. 

Although our domestic proved reserves have 
been rising, they have been growing at a declining 
rate and oil is getting harder to find. However, 
since the petroleum industry is worldwide in scope, 
it is necessary also to take into account the esti- 
mates of oil supply abroad. Crude reserves in the 
Western Hemisphere outside the United States are 
estimated at about 18 billion barrels; most of it 
in Venezuela. In the Eastern Hemisphere, mainly 
in the Middle East, proved reserves amount to 
about 131 billion barrels. Proved reserves of the 
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entire world were estimated at 189 billion barrels 
in 1956. Therefore, if the United States lias ac- 
cess to this crude petroleum, supply should be ade- 
quate to meet demand for many years ad the 
industry should be able to maintain a hiv! and 
rising level of employment. 


Where To Go for More Information 


Further information concerning jobs, processes, 
and working conditions in the petroleum industry 
can be obtained from: 


American Petroleum Institute, Department of Infor- 
mation, 50 West 50th St., New York 20, N. Y 


Petroleum Production Occupations 


Nature of Work 


Petroleum production includes three broad 
kinds of work: exploration, drilling, and well 
operation and maintenance. Except for some 
scientific and supervisory jobs, there is little trans- 
ferability of skills among these activities. 


Evwploration 


Exploration is concerned with finding under- 
ground geologic structures likely to contain oil. 
Two main methods of exploration are used— 
geological and geophysical. The geological 
method explores the surface and subsurface of the 
earth and the geophysical studies the inner char- 
acteristics of the earth’s structure. The methods 
may often be combined. 

Geological parties headed by a petroleum 
geologist (D. O. T. 0-35.63) study and map sur- 
face and subsurface rock structures. The “rock 
hound,” as the geologist is sometimes called, seeks 
clues to the possibility of oil traps by the type of 
rocks and rock formation and the presence of 
fossils. Besides making detailed, foot-by-foot 
field surveys, petroleum geologists also depend 
upon aerial photographs for clues as to the loca- 
tion of petroleum deposits. Frequently, “core 
drill” samples are taken from below the earth’s 
surface to be examined by the geologist for indi- 
cations of oil sources. 

The main function of petroleum geologists is to 
recommend where to drill for oil. They also ad- 
vise management on methods of drilling and oil- 


field development. They may make appraisals of 
properties for leasing, and estimate oil reserves. 
Many geologists work in the central districi office 
of oil companies or exploration firms. Some of 
them, however, spend a great deal of thei: time 


making field surveys in rough and isolated sections 
of the country. 
Geological parties may include, in addition to 


the geologist, paleontologists (D. O. T. 0-36.03), 
who study the fossil remains in rocks in order to 
determine the geological age, chemists (D. O. T. 
0-07.80) and mineralogists (D. O. T. 0-35.63), 
who analyze rock samples. Plane-table operators 
(D. O. T. 0-64.30), draftsmen (D. O. T. 0-48.50), 
and rodmen (D. O. T. 7-87.100) assist in survey- 
ing and mapping operations. A shallow drilling 
crew may also be part of the party. 

More than 90 percent of geophysical explora- 
tion is done by seismic prospecting. A dynamite 
charge causes a small earthquake. The rate of 
transmission of sound waves through the earth is 
then measured, recorded, and interpreted by geo- 
physicists. The readings are used to determine 
the nature of deep underground formations which 
may indicate an oil pool. 

A seismograph crew generally consists of from 
10 to 18 persons working under the supervision of 
a party chief, who is usually a college-trained ge- 
physicist (D. O. T. 0-35.65). Computers 
(D. O. T. 0-66.67) prepare maps from the seismic 
data. Observers (D. O. T. 0-66.66), who are often 
electrical engineers, operate and maintain the seis- 
mic equipment. Prospecting drillers (D. O. T. 
5-75.050) and their helpers (D. O. T. 7-75.050) 
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operate portable drilling rigs to make holes into 
which explosive charges are placed. Shooters 
(D. ©. T. 5-74.030) are in charge of the placing 
and the detonating of explosive charges. 

Cavity prospecting, another method of finding 


oil ‘raps, makes use of the gravity meter. This 
instrument is an extremely sensitive scale that ac- 
curalely measures the vertical pull of gravity. 


rocks near the surface pull harder than 
ones, or heavy rocks at greater depth. The 
f ty meter, by detecting these variations, helps 
disclose the possible presence of oil-bearing struc- 
tures. Workers employed in gravity prospecting 
include operators of gravity measuring instru- 
s, draftsmen, computers, party chiefs, and 
surveying crews. 
\nother method of exploring underground rock 
electricity. A special electric probe is low- 
into a well. A current is passed through the 
and the rock’s resistance to the cur- 
vent is measured, Different kinds of rock have 
uying resistance to electricity. Resistance is af- 
led also by the oil, gas, or water content of the 
An electrical prospecting party usually has 
ı 4 to 8 members, including the party chief, 
vyor, operators of electrical measuring instru- 
ments, and cablemen. 
» dandman, or leaseman (D. O. T. 0-98.22 and 
8.21), has essential functions in exploration 
and oilfield development. His job is to make the 
necessary legal and financial arrangements with 
the owners of prospective oil land in which his 
company is interested. Another important job in 
oil exploration is that of the scout (D. O. T. 
148.22), He keeps his company informed on all 
explorations, leasing, drilling, and production ac- 
tivity in his area. 


men 


Drilling 


Despite all the exploration methods that have 
been developed, no device that will actually find 
petroleum has been discovered. Only by drilling 
can the presence of oil be proved. There are two 
methods of drilling a well: Cable-tool drilling and 
rotary drilling. No matter which method is used, 
all wells are started in the same way. First, a pit 
is dug for machinery and pipe connections. Rig 
builders and a crew of helpers erect a structure 
used to support machinery and drilling equip- 
ment. Then a derrick, which oilmen call a tower, 
is built. 


he, niia 


Rig builders erect and dismantle the giant steel derricks. 


Cable-tool drilling was the original method, but 
it has been replaced to a great extent by rotary 
drilling. At present the cable-tool method is 
mainly employed in drilling shallow wells in hard 
rock formations. Most of the cable-tool drilling 
is done in Pennsylvania, New York, Ohio, and 
West Virginia. In cable-tool drilling, a hole is 
pounded through the rocks by raising and drop- 
ping (over and over again) a heavy, sharpened 
bit attached to the end of a cable. 

The usual cable-tool drilling crew consists of 
the driller and the tool dresser. The cable-tool 
driller (D. O. T. 5-75.270) is in charge of all 
operations during his tour of duty and maintains 
a detailed record of drilling activity. One of his 
main functions is to control the force with which 
the drilling bit strikes the bottom of the well. He 
also supervises and helps in the setting up of the 
machinery and derrick. The cable-tool dresser 
(D. O. T. 5-75.280) assists the driller and main- 
tains the equipment. 

Almost all the deeper wells are drilled by the 
rotary method. Rotary drilling bores a hole in 
the ground in much the same way that a carpenter 
bores a hole with a brace and bit into a board. 
The drilling bit is a steel tool having a cutting 
surface at its lower end. The bit is attached to a 
string of jointed hollow pipe which is rotated by 


Rotary crew on the derrick floor removing drilling pipe. 


a steam, diesel, or gasoline engine. As the bit 
goes down, the drill stem is lengthened by the 
addition of more pipe which is screwed on at the 
upper end. A stream of mud is continuously 
pumped down through the pipe in order to cool 
the drill bit, to plaster the walls of the hole to 
prevent cave-ins, and to bring cuttings to the 
surface. 

A typical rotary-drilling crew consists of a 
rotary driller (D. O. T. 5-75.050) and 4 or 5 help- 
ers. To operate 1 rig the customary 24 hours a 
day, 7 days a week, from 15 to 20 workers are gen- 
erally required. The rotary driller is in charge of 
the work of the crew during his tour of duty and 
operates the drilling machinery. His duties in- 
clude controlling drilling speed and pressure, and 
keeping a record of operations. He must be ready 
to meet a variety of emergencies, such as break- 
down of equipment or occurrence of unusual geo- 
logical formations. His helpers include a derrick- 
man (D. O. T. 5-20.825), a fireman (D. O. T. 7- 
70.070) (if steam is used), or engineman (D. O. T. 
5-72.915) (if diesel or electric power is used), 
and 1 or 2 rotary floormen (D. O. T. 7-75.050). 
The derrickman is second in charge on the drilling 
rig. When pipe is being removed and replaced, 
the derrickman handles the upper end of the pipe, 
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working on a small platform high on the rig. 
rotary floormen handle the lower end, ra 


and unracking pipe sections and connectin: 


disconnecting pipe joints. The derrickma: 
controls the consistency and circulation o 


drilling mud. The firemen or enginemen opi: 


the engine which provides power for drilling 
Another important oilfield worker is thi 
pusher (D. O. T. 5-93.310), who supervise 


operations of a group of either cable- or roi: 
He also has the responsibilit 
supplying the drilling crews with needed n 


drilling rigs. 


rials and equipment. Moustabouts (D. O. 


20.10) or general oilfield laborers, are not pai 


drilling crews, but are utilized to do odd job 


Well Operation and Maintenance 


Production begins once oil is struck and | 
to flow. Many different kinds of workers a 
ployed in a producing field. Switchers (D. 
5-20.600 through 20.699 and 7-20.610) wo 
fields where oil flows under natural gas pre 
and does not require pumping. They ope) 


close valves to regulate the flow of oil from 
to tanks, between tanks, or into pump 
Pumpers (D. O. T. 5-72.570 and 772.570 
erate and maintain power units, pumps, and 
equipment used in producing an artificial flo 
oil from the wells. This is the largest occu] 
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Rotary floorman installing bit on a rotary drill. 
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Pump switcher opening and closing valves to regulate the flow 
of oil from the well. 


i the oilfields. Generally, a pumper operates a 
my of wells. Gagers (D. O. T. 6-55.060) meas- 
` and record the contents of the field tanks and 

iake samples of the oil. In many fields, the same 
us perform the job of switching, gaging, 
ust pumping. Treaters (D. O. T. 5-20.400 
uvugh 20.599 and 7-20.410) test oil from wells 
diment and water content and use chemical 
ov electrical equipment to treat oil in storage tanks. 
(This occupation may also be combined with 
pumper or gager.) Roustabouts perform the 
various field and well maintenance jobs, which 
require relatively little skill, but often involve 
heavy, hazardous work. 

A number of workers are engaged in various 
specialized maintenance operations in the oilfields, 
Welders, carpenters, electricians, machinists, and 
blacksmiths ave employed to repair and install 
equipment. (Discussions of these and other main- 
tenance occupations are included elsewhere in this 
Handbook. See index for page numbers.) 

Overall planning and supervision of drilling 
and production operations are usually responsi- 
bilities of the petroleum engineer. He helps to 
select drilling sites and directs rig builders and 
other workers in erection of the derrick and in- 
stallation of the drilling machinery. He advises 
drilling personnel on technical matters and may 
supervise the completion of wells. One of his 
principal functions is to prevent waste by deter- 
mining oil flow rates and production methods. 


Other Oilfield Services 


Companies engaged in oilfield contract services 
(other than drilling and exploration) on a fee 
basis provide another important source of employ- 
ment. They perform such services as cementing 
and well cleaning; running, cutting, and pulling 
of casing tubes and rods. These contractors em- 
ploy such skilled workers as cementers (D. O. T. 
5-20.020) who mix and pump cement into oil well 
holes to seal space between steel casings and side 
walls to provide protection and control for under- 
ground operations; acidizers (D. O. T. 5-20.420) 
who force acid into formations of rock or earth 
to make the oil flow faster; perforator operators 
(D. O. T. 5-74.040) who perforate holes at various 
points in the well with controlled explosives to 
make passages for oil or other fluids used in drill- 
ing processes; sample-taker operators (D. O. T. 
5-74.042) who obtain samples of earth formation 
from wells by using electrically ignited explosive 
gun devices. The samples are used to determine 
the presence of oil or oil-bearing formations. Also 
employed are well pulling crews who use mechani- 
cal winches to remove the pumping rods and steel 
casing from wells. This is done either to clean 
and repair pumping equipment or to salvage the 
casing when wells are abandoned. 


Offshore Operations 


Although most exploration, drilling, and pro- 
ducing are done on land, an increasing amount of 
these operations is being performed offshore, 
particularly in the Gulf of Mexico off Louisiana 
and Texas. Some wells have been drilled as far 
as 75 miles from shore and in as much as 100 feet 
of water. In addition to the same types of workers 
employed in land operations, radio men, able- 
bodied seamen, cooks and mess boys are employed. 


Training, Other Qualifications, and Advancement 


Exploration 


The nonprofessional workers of a crew generally 
start as helpers and work into one of the special- 
ized jobs after they have acquired experience. 
Their period of training on the job may vary from 
several months to several years. Employees are 
usually hired in the field by the party chief or 
local company representatives. Companies look 


542 OCCUPATIONAL OUTLOOK HANDBOOK 


for workers with a high school education or its 
equivalent and for persons with training or apti- 
tude in mathematics, drafting, and mechanics for 
many of their nonprofessional jobs. College 
students majoring in the sciences are often hired 
for part-time or summer work for these jobs. 
This may be a means of working into a full-time 
job after graduation. 

As explained in the statements on individual 
occupations in the chapter on professional and 
related occupations, college training with at least 
a bachelor’s degree is generally required for entry 
into professional occupations such as geologist, 
geophysicist, chemist, and engineer. (See index 
for page numbers for full information on quali- 
fications.) Professional workers usually start at 
junior levels and, after 1 or more years of ex- 
perience in field surveys, are eligible for promo- 
tion to party chiefs. After this experience they 
may advance to a position of responsibility in an 
area or division office and then perhaps to the 
central office. Persons with research ability may 
move to research or consulting work. 


Drilling 


Drilling crew members generally are hired as 
laborers or floormen. As they acquire experience 
and know-how they may advance to more skilled 
jobs. In rotary drilling, for example, a new man 
is hired as a floorman and he may advance to der- 
rickman, and then to driller. It takes several years 
to attain the status of driller. Drillers can be 
promoted to the job of tool-pusher in charge of 
several drilling crews. 

The work of the roustabouts, rotary floormen, 
and derrickmen, requires men capable of perform- 
ing heavy physical labor. , Drilling crew mem- 
bers are usually between the ages of 20 and 40; 
however, some companies report that their best 
drillers are over 50 and even in their 60's, for the 
job of driller primarily requires good judgment 
and practical experience rather than strength or 
agility. 


Well Operation and Maintenance 


Companies generally hire persons living in the 
vicinity for well operation and maintenance jobs. 
They prefer men with mechanical ability and a 
knowledge of oilfield processes. Because this type 


of work is less strenuous and offers the advantage 
of a fixed locale, members of drilling crews or 
exploration parties who prefer not to travel often 
transfer to well operation and maintenance jobs, 

New workers may start as roustabouts and ad- 
vance to jobs as switchers or gagers, or to pumper 
helpers and pumpers. Training is usually ac- 
quired on the job and at least 2 years’ experience 
is necessary to become a good all-round piper. 

The preferred educational qualification for a 
petroleum engineer is a college degree with a 
specialization in courses dealing with the petro- 
leum industry. However, college graduates with 
degrees in chemical engineering, mining, mechani- 
cal engineering, or in geology or other related 
sciences are sometimes hired for petrolew en- 
gineering jobs. 


Employment Outlook 


Employment in crude petroleum production 
should expand steadily during the late 1950's and 
the 1960’s. Replacement needs will also create 
job openings for new workers. 

Employment in petroleum production has been 
rising for many years (see chart 59). There was 
a particularly rapid growth of employment in 
the post-World War II period, From 1916 to 


1956, employment increased from 220,000 to 
330,000. The number of workers is expected to 
increase steadily in the 1956-66 decade—but at 
a slower rate than during the preceding 10 years. 
The growing number of automobiles, trucks, 
buses, airplanes, tractors, home heating units, and 
industrial users will increase the demand for 
petroleum products. 

Although the demand for crude petroleum is 
expected to double between 1955 and 1975, do- 
mestic crude production may increase at a some- 
what slower rate. The increasing costs of new 
petroleum discoveries and higher costs for de- 
veloping domestic oilfields may possibly result in 
a greater proportion of our requirements for crude 
petroleum being supplied by imports. The amount 
of imported oil increased from less than 10 per- 
cent of consumption in 1950 to 15 percent in 1955. 

The increased demand and output of crude 
petroleum should result in a steady growth of 
employment—at a faster rate than the growth of 
the Nation’s total labor force. However, there 
may be differences in the growth of employment 
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in the 3 segments of crude petroleum production— 
exploration, drilling, and well servicing and 
maintenance. Their respective employment out- 
looks are discussed briefly below. 

Exploration employment is expected to increase 
moderately during the late 1950’s and the 1960’s 
because of the need to search for additional sources 
of oil. The number of geophysical crews, a good 
index of exploration activity, reached a postwar 
peak in 1952 and then decreased slowly until 1955 
when it again turned upward. The anticipated 
high level of exploration activity will result in 
job openings for geologists, engineers, computers, 
and other scientific and technical workers. 

The increased demand for petroleum produc- 
tion should also result in greater drilling activity. 
The number of new wells and footage drilled has 
grown rapidly in recent years, reaching a peak 
iore than 57,000 wells and 234 million feet in 

During the 1956-66 decade, a continuing 
but slower increase in drilling employment is ex- 
Additional petroleum engineers and 
drilling crews will be needed during this period. 
Cementers, acidizers, and other specialized oilfield 
servicing jobs are also expected to increase during 
this period. 

‘The greatest increase in employment in crude 
petroleum production is expected in well opera- 
tion and maintenance—the largest segment of this 
branch of the industry. At the end of 1955, there 
were over 537,000 producing wells, 29 percent more 
than 10 years earlier. During the 1956-66 decade, 
the inereasing number of operating wells is ex- 
pected to result in a relatively large growth in 
well operation and maintenance employment. 
More pumpers and skilled maintenance workers 
will be needed for operation and maintenance jobs. 

Besides job opportunities in petroleum produc- 
tion arising from the growth of this branch of 
the industry, replacement needs resulting from 
deaths, retirements, and transfers to other fields 
of work will also provide many openings for new 
workers. Deaths and retirements alone should re- 
sult in about 5,000 to 7,000 job openings annually. 

Future job opportunities should continue to be 
concentrated in those States with the largest num- 
ber of producing wells and the highest reserves. 
These States are Texas, Pennsylvania, Oklahoma, 
California, Kansas, Louisiana, Wyoming, and 
New Mexico. While offshore activities in 1956 
accounted for only a small portion of total pro- 


pected. 


duction employment, they are expected to increase 
greatly in the late 1950’s and the 1960’s, particu- 
larly off Texas and Louisiana. 


Earnings and Working Conditions 


Earnings of oilfield workers are among the 
highest in American industry. In December 1956, 
weekly earnings of nonsupervisory employees in 
petroleum and natural gas production (exclud- 
ing contract services) averaged $104.58 and their 
average hourly earnings were $2.52. This com- 
pares, for example, with an average of $84.05 a 
week and $2.05 an hour for production workers 
in all manufacturing industries in the same month. 

Recent earnings information for individual oc- 
cupations is not available. However, an exami- 
nation of a number of 1955-56 union agreements, 
which cover only a small part of employment in 
petroleum production, indicates the following 
range of earnings in selected occupations. Among 
drilling employees, rotary drillers were generally 
earning from $3 to $3.65 an hour, derrickmen from 
$2.35 to $2.65, and rotary floormen from $2.10 to 
$2.50. Skilled well operation and maintenance 
employees, such as pumpers, switchers, and gagers, 
were earning from $2.30 to $3 an hour, and 
roustabouts about $2 an hour. 

Most oilfield work is done outdoors and thus the 
workers are exposed to extremes in weather. 
Fields may be near cities; however, they are often 
far from sizable communities and are sometimes 
located in swamps or deserts. Drilling employees 
may expect to remain in one place a few years at 
most; their work in a particular field may be com- 
pleted in less than a year. Exploration personnel 
move around even more frequently. 

Exploration work is generally performed dur- 
ing daylight hours and crews often work more 
than 40 hours a week, Drilling is done around the 
clock and each well has a complete crew for each 
8-hour shift. Work on the various shifts is usu- 
ally alternated. Employees in well operation and 
maintenance usually work a basic 40-hour week. 

In offshore operations, the basic wage rates are 
the same as in land operations. Except for the 
operations that are close to shore, workers’ living 
quarters are on platforms held fast to the ocean 
bottom or on ships anchored near the operations. 
These quarters, as well as meals, are provided by 
the employer. Tours of duty vary from 3 to 12 or 
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more consecutive days, depending upon company 
policy and distance from shore, with an equal 
number of days off on land. 

Accident data indicate that occupations in ex- 
ploration and crude production are not particu- 
larly dangerous; they have a lower accident fre- 
quency rate, for example, than the average for all 
manufacturing industry. Drilling, on the other 
hand, is much more hazardous. However, during 
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recent years improved equipment and drilling 
methods and special safety training have greatly 
reduced hazards. 

Most oilfield workers are not union me 


Petroleum Refining Occupations 


Nature of Work 


Petroleum refining is the processing of crude 
petroleum into usable end products, such as gaso- 
line, kerosene, fuel oil, and lubricants. This proc- 
essing is carried on in plants called refineries 
which look very much like the apparatus for a 
gigantic chemical laboratory demonstration. 

In its simplest form, petroleum refining con- 
sists of heating the crude oil to its boiling point. 
The vapors from the heated oil pass into condens- 
ing pipes to become the major products or “frac- 
tions” of petroleum, such as gasoline, distillates, 
and kerosene. In many refineries, large “crack- 
ing” units are employed to obtain more gasoline 
per barrel of crude oil. As its name implies, 


cracking breaks down, or rearranges, the mole- 
cules of heavy oils into lighter hydrocarbons. 


Operators in control room in fluid catalytic cracking unit check 
temperatures. 


DETS. 
Some of the fields, however, have been org: nized 
by the Oil, Chemical and Atomic Workers !nter- 
national Union. The International Union of 
Operating Engineers and some indep: ident 
unions have also organized oilfield worker: 
Cracking is accomplished in these units through 


the application of either great heat and pressure 
or heat plus the action of a catalyst. 


About a third of the plant workers in a modern 
refinery are engaged in processing. Petroleum 
processing is highly automatic, and the operations 
within the pipes and ducts are controlled by wany 


complicated instruments. 
A key job in processing is that of the s///!man 
(D. O. T. 4-55.030) or operator, who is respov sible 


for the operation of one or more processing units. 
In order to control the operation of the equipinent, 
he observes and records instrument readings how- 
ing the temperature, pressure, and oil ‘low. 


Another of his duties is to inspect the equi} ment 


Pumpman adjusting temperature on heat treater for storage tank. 
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of his units. A stillman has one or more assist- 
ants (D. O. T. 6-55.020), depending on the number 
d size of the units. 

Pumpmen (D. O. T. 5-72.550) and their 

‘pers (D. O. T. 6-55.930) maintain and operate 
power-driven pumps which circulate petroleum 

oducts, chemicals, and water through units dur- 

iy processing. Impurities present in gasoline, 
oil, and other products are removed in purifica- 

n units run by treaters (D. O. T. 4-55.310). 

‘lore than half of the plant workers in a typical 

lmery are employed in repairing, rebuilding, 
und cleaning operating equipment. Included 
among these are skilled boilermakers, bricklayers, 
carpenters, electricians, instrument repairmen, 
lead burners, machinists, painters, pipefitters, 
pipe coverers, riggers, sheet-metal workers, and 
welders. There are also many helpers and train- 

in these trades. (Detailed descriptions for 
many of the above-mentioned maintenance occu- 
wtions may be found elsewhere in this Hand- 
hook, See index for page numbers.) 

in addition to processing and maintenance jobs, 
t number of workers are employed in the packag- 

iy and shipping departments. A typical job in 
ibe packaging department is that of a waa packer 
(D. O. T. 8-55.01) who tends a machine that packs 

‘x—one of the byproducts of petroleam—into 
shipping containers. 

Petroleum refining employees include a rela- 
tively large proportion of professional and tech- 
nical workers. Among these are chemists, chemi- 
cal engineers, mechanical engineers, laboratory 
technicians, and draftsmen. Some of these are 
employed in separate research laboratories fre- 
quently located in communities other than those in 
which the refineries are located. 

Chemists control the quality of petroleum prod- 
ucts by conducting tests and analyses to determine 
chemical and physical properties. Many chemists 
are engaged in research and development of new 
products and processes. Some laboratory techni- 
cians assist the chemist in research projects; 
others do routine testing and sample taking. 

Engineers are employed in a variety of refinery 
activities, including design of chemical equip- 
ment, supervision and development of processes, 
plant layout, and quality control. Draftsmen 
prepare working plans and detailed drawings re- 
quired in refinery construction and maintenance. 
(Detailed descriptions for many of the above- 
mentioned professional and semiprofessional oc- 
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Pipefitters installing a control valve in a refinery. 


cupations may be found elsewhere in this Hand- 
book. See index for page numbers.) 

Petroleum refineries also employ a wide variety 
of administrative, clerical, and other white-collar 
personnel. Among these employees are account- 
ants, bookkeepers, statistical clerks, purchasing 
agents, market specialists, secretaries, stenogra- 
phers, and business-machine operators. In addi- 
tion, refineries employ truckdrivers, guards, jani- 
tors, and material handlers. 


Training, Other Qualifications, and Advancement 


Plant workers are generally hired as laborers 
or trainees. However, a qualified journeyman 
may be hired directly into one of the craft jobs, 
such as machinist or electrician, when no trainees 
are qualified and available for promotion. 

Psychological testing and interviewing are used 
in selecting employees in the larger refineries. 
The equivalent of a high school education is re- 
quired by many employers. 

A new worker is generally assigned to a labor 
pool and then transferred to one of the processing 
or maintenance departments as vacancies occur. 
Here, the more skilled work is learned on the job, 
with advancement by seniority and merit. For 
example, in a processing department, a worker 
may advance in this order: laborer, helper, as- 
sistant stillman, stillman. In maintenance de- 
partments, a worker advances from laborer to 
helper or learner. Over a period of 3 or 4 years, 
he is trained to become skilled in such work as 
boilermaking, pipefitting, or welding. Some 
refineries have formal apprenticeship pro- 
grams to train workers for skilled maintenance 
occupations. 
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As is true of professional occupations in petro- 
leum production, a college degree is generally the 
minimum requirement for chemists, chemical en- 
gineers, and other scientific jobs in petroleum re- 
fining. Applicants with graduate training and 
degrees are preferred for research and develop- 
ment work. (See index for reference to detailed 
informeation-on individual occupations.) 


Employment Outlook 


Refinery employment should expand steadily 
during the late 1950’s and the 1960’s. The rate 
of increase is expected to be somewhat greater 
than the overall growth of the Nation’s labor 
force. Job openings will also result from replace- 
ment needs. 

Increased refinery output will be necessary to 
supply the petroleum products required by the 
steadily growing number of automobiles, air- 
planes, tractors, home heating units, and indus- 
trial users. It has been estimated that the demand 
for petroleum products may double in the two 
decades between 1955 and 1975. However, em- 
ployment will grow at a much slower rate than 
refinery output. This has been the long-range 
experience in petroleum refining. For example, 
between 1920 and 1946, output increased twice 
as fast as employment. In recent years, the dif- 
ference in the rate of growth has been even more 
extreme. From 1946 to 1955, output increased 57 
percent, although employment increased only 14 
percent. The industry’s emphasis upon improved 
technology, and the trend toward larger and more 
automatic refineries will result in employment of 
fewer workers per unit of output during the 
1956-66 decade. Some of the effect of this im- 
proved technology will be offset by the trend of 
the larger refineries toward the performance of 
more processing operations which require addi- 
tional personnel. 

The emphasis on research and development and 
the increasing use of instrumentation and auto- 
matic equipment in processing operations will 
affect differently the rates of growth of individual 
occupational groups. The number of administra- 
tive and technical workers, particularly chemists, 
chemical engineers, and technicians, is expected 
to grow faster than the number of plant workers. 
Among plant workers, the largest increase in em- 
ployment is expected to be among maintenance 


workers, such as instrument mechanics, pipcfit- 
ters, machinists, and maintenance electricians. 
Increasing employment in these occupations will 
be a continuation of a trend which has been evi- 
dent in this industry in the post-World War II 
period. 

In addition to the openings resulting fron: the 
expected expansion in refining, replacement needs 
resulting from deaths, retirements, and transfers 
into other fields of work will provide many job 


opportunities for new workers. Deaths and re- 
tirements alone will result in about 3,500 to 4,500 
job openings annually. Most new plant workers 
will start as laborers, since the usual practice in 


refineries is to fill the more skilled jobs by pro- 
moting from within. 


Earnings and Working Conditions 
Refinery workers are among the highest paid 


employees in American industry. In December 
1956, production workers in petroleum refining 


earned, on the average, $109.74 a week and Tan 
hour. In the same month, the average for all 


manufacturing industries was $84.05 a week and 
$2.05 an hour. 

Although comprehensive wage data are not 
available for individual occupations, an examina- 
tion of a number of 1955-56 union agreements in 
some of the larger refineries indicates the follow- 
ing range of hourly rates in selected plant 
oceupations : 

Stillman (chief operator) 
Assistant operator___ 


First helper 
First class: 


Electrician 
Boilermaker. 


. 00 


Carpenter. 
Machin . 30-$3. 00 
. 15-$3. 20 
2. 50-$3. 00 
. 50-$2. 30 


Employees generally receive additional pay 
when they work on the second or third shifts. 
Most petroleum refinery workers are granted va- 
cations with pay after 1 year’s service. A large 
number of the companies have adopted some types 
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f insurance, pension, or health insurance plans 
their employees. Employee stock-purchase 
plans and savings plans, to which the company 
mikes contributions, are in effect in many firms. 

‘The starting salaries for chemists and other pro- 
/--sional personnel depend upon the size of the 
company, the type of job, the academic degree, 
anl] particular specializations. The petroleum 
ustry’s entry salaries for engineering and other 
sional personnel are among the highest in 
rican industry. A 1956 survey by the Ameri- 
cin Chemical Society indicated that the median 
(average) starting salary for chemists with a 
bachelor’s degree was $427 a month, and for chemi- 
cal engineers with a bachelor’s degree it was $435 
Chemists and chemical engineers with 


a month, 


graduate degrees receive higher starting salaries. 
F 


r example, the 1956 survey showed that chem- 
s with a doctor’s degree received a starting 
ary of $600 a month. 


There is considerable variety in the working con- 
ditions in refineries. Although most refinery jobs 
require little physical effort, some workers have 
to open and close heavy valves and climb stairs 
and ladders to considerable heights in the course 
of their duties. Others work in hot places or are 
exposed to unpleasant odors. Refineries are rela- 
tively safe places in which to work. The accident- 
frequency rate in refineries is about half that of 
manufacturing as a whole. 

Because refineries operate 24 hours a day and 
7 days a week, processing workers may be assigned 
to any 1 of the 3 shifts—often on a rotating basis— 
and to Sunday and holiday work. 

A majority of refinery plant workers are union 
members. A large number of refineries have been 
organized by the Oil, Chemical and Atomic Work- 
ers International Union. Some refinery workers 
are also members of other AFL-CIO unions and 
various independent unions. 


OCCUPATIONS IN PLASTIC PRODUCTS MANUFACTURING 
The Plastic Products Industry and Its Workers 


Plastic products are used in thousands of civil- 
ian, industrial, and military items and are pro- 
duced by one of America’s faster growing indus- 
tries. Employment in this industry has grown 
from 18,000 in 1940 to more than 86,000 in 1956. 
The value of the industry’s products exceeded $1.5 
billion in 1956. 

Most of the plant jobs require little skill and can 
be learned in short periods of on-the-job training. 
The industry, however, employs several thousand 
tool and die makers, skilled maintenance workers, 
and a small number of engineers and draftsmen 
who require years of training, experience, and 
education for their jobs. About one-third of the 
workers in this industry are women. 


Nature of the Industry and Its Products 


Plastics are synthetic organic materials manu- 
factured from substances such as coal, petroleum, 
wood, or cotton, which, through the application 
of pressure or heat, or both, can be formed into 
almost any desired shape. Although not entirely 
of recent origin, plastics are primarily the prod- 
ucts of modern research. 

Plastics are easy to shape and have many other 
useful properties. Generally, they are light, re- 
sistant to corrosion, easy to color, odorless, and 
adaptable to mass production. Some plastics are 
noted for toughness, electrical insulating qualities, 
transparency, flexibility, or resistance to water. 
Because of their unusual qualities, they have been 
put to thousands of uses. ‘Some typical plastic 
products include radio cabinets, telephone head- 
sets, electrical switch parts, gears, bottle tops, light 
reflectors, medical instruments, refrigerator parts, 
instrument panels, chemical tubing, novelties, and 
toys. 

Most of the industry’s output consists of plastic 
parts made to order for other plastics firms, or 
factories in other industries making such products 
as electrical machinery, automobiles, aircraft, or 
communications equipment. Other plastic prod- 
ucts, such as novelties, toys, combs, and bottle tops, 
are sold in finished form. 
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Not treated as part of the industry are th. plas- 
tic materials producers (part of the chemi | in- 
dustry) who supply molding compounds to inold- 
ing plants; laminating resins to laminating plunts; 
and plastic sheets, rods, and tubes to fabricating 
plants. Certain other producers are not consid- 
ered part of the plastic products industry even 
though their jobs and production methods vorre- 
spond. These producers are: (1) the plastics de- 
partments of companies such as automobilo and 
electrical machinery manufacturers which nake 
plastic parts for use in their final product an (2) 


plants producing a particular type of plastic prod- 
uct, which is closely identified with anothe: nan- 
ufacturing industry. For example, plants m: king 
plastic buttons are considered part of the |) tton 
industry. 

The 2,500 plants in the plastic produc- in- 
dustry vary in size from those run by their o» ners 
with 1 or 2 helpers, to a few large plants wit!) sore 
than 1,000 employees. Most of the plani: are 
small. They are found principally in the sore 
important industrial regions. In 1956, ‘hese 
plants were found in 43 States but, as chart 62 
shows, about three-fourths of the workers were 
employed in 8 States: Illinois, New York, Massa- 
chusetts, Ohio, New Jersey, Pennsylvania, Cali- 
fornia, and Connecticut. 

Typically, large numbers of each item are man- 
ufactured ; for example, a plant may have an order 
for many thousands of identical bottle caps or 
fountain pen barrels. It is usually not economical 
to mold plastic products in small quantities, be- 
cause of the high cost of the individual molds used 
in their manufacture. Therefore, quantity pro- 
duction in molding is the rule, even in the smaller 
plants. Without mechanization and quantity pro- 
duction, the cost of such articles would be pro- 
hibitive and their widespread use impossible. 

The principal methods of forming plastic prod- 
ucts are molding, lamination, and fabrication. 
In molding, the most widely used process in the 
industry, the plastic is made pliable through pres- 
sure or heat and pressed by various techniques into 
a mold where it hardens into the desired shape. 
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THREE-FOURTHS OF THE JOBS IN PLASTIC PRODUCTS MANUFACTURING 
ARE IN EIGHT STATES, 1956* 


AR NSE A 


POOL 
AN LL 


I Pa, 


PERCENT OF TOTAL, 1956" 


7 Under 1.0% 
[M] 1.0%and under 5.0% 
GOZ 5.0%and under 10.0% 


(GB) 10.0% and Over 


D STATES DEPARTMENT OF LABOR 
LABOR STATISTICS 


Lamination is a process in which layers of wood, 
paper, or cloth are impregnated with liquid resins 
and fused into flat sheets of various shapes to make 
such items as table tops, partition walls, or pipe. 
Fabricators convert plastic rods, tubes, and other 
special shapes into finished products such as han- 
dles or counter displays by sawing, machining, or 
other fabricating methods. 


Plastic Products Industry Occupations 


The types of jobs in a particular plant depend 
upon the plastic products made, the processes used, 
and the size and organization of the plant. Be- 
cause most plants restrict themselves to one of the 
major processes, few plants have all the types of 
jobs found in this industry. However, the larger 
plants which use more than one of the different 
manufacturing processes and may, in addition, 
have a tool or machine shop and a research depart- 


LL, SPLAT, AAA 
ARPS AAT AA 


* Estimated 


ment, have a greater variety of jobs. Finishing 
and inspection jobs as well as office and sales posi- 
tions are found in almost all plants. Some of the 
important occupations in this industry are de- 
scribed below. 


Occupations in Molding Plants 


The industry’s largest group of workers are 
employed in molding operations. Most of these 
employees are semiskilled and operate compres- 
sion, injection, or extrusion molding machines 
which form plastic articles or parts. Other large 
numbers of molding department workers are 
employed in finishing and inspection jobs. 

The basic duties of the molding machine opera- 
tors are to feed plastic materials into the molding 
machine, start the machine, and take out the 
molded pieces. The molding machine operators 
are designated according to the type of molding 
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Loading preformed plastic forms into a mold to make washing 
machine agitators. About one-third of the employees in the 
plastics products industry are women. 

machine operated—injection molding machine 
operator (D. O. T. 7-10.016), compression mold- 
ing machine operator (D. O. T. T-10.014), or ex- 
trusion machine operator (D. O. T. 6-51.468). In 
the larger plants, there is also a setup man 
(D. O. T. 7-83.326) who makes the machines 
ready for the operators by setting the controls and 
positioning the molds. He regulates the heat and 
pressure controls, and makes the other adjust- 
ments to the machine as required from time to 
time. Inthe smaller plants, the operator performs 
the setup work. 


Finishing Jobs. Molded plastics generally 
undergo a series of finishing operations before 
they are ready for use. In these operations, the 
rough edges are removed and decorations or de- 
signs are added to the plastic products. Tumbling 
barrel operators (D. O. T. 9-10.10) place molded 
pieces in wire tumbling barrels containing polish- 
ing materials and start the tumbling machine. 
The rotating motion of the barrel rubs the pieces 
against one another and against the polishing 
material, which gradually removes excess plastic 
material. Bench grinders (D. O. T. 6-77.710) 
hold the molded articles against rotating abrasive 
wheels to remove excess material. Mand filers 
(D. O. T. 9-10.10) use files or carbon spindles 
to smooth edges and remove excess material. 
Buffers (polishers) (D. O. T. 6-77.020) polish 
articles to a high luster by holding them against 
rapidly rotating wheels. Drill press operators 
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(D. O. T. 8-78.14) drill holes in plastic pieces and 
clean the excess material from holes. In some 
plants, a number of assemblers (D. O. T. 9-10.10) 
are employed to put together molded pieces or 
add decorations in the making of such (i: ished 
products as goggle frames, umbrella handles, and 
containers. 


Inspection Jobs. Plastice products must be in- 
spected before they leave the plant. The amount 
of inspection differs widely, depending upon the 
plastic product being produced. For some molded 
products, the workmen need only look over the 
article for blisters or improper finish. Other 
products must be examined more closely 10 see 
whether they meet more exact specifications. 


Inspectors (D. O. T. 7-10.415) use measuring 
struments such as micrometers, dividers, and 
ous types of gages to judge whether finished prod- 


ucts are made according to precise specific: ions. 
Toolroom Jobs. Although most molding plants 


buy their molds from firms specializing in this op- 
eration, some molding plants, especially the |rger 
ones, make their own molds. These plants, here- 
fore, have toolrooms in which tool and die ii /ers 
(D. O. T. 4-76.010) and machinists (D. O. T. 4- 
75.010) are employed. Although these workers 
make up only a small part of the industry's work 
force (slightly more than 3,000 in 1956), they are 


Plastic molding machine operator removing compression molding 
of plastic drawers. 
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the main group of skilled workers employed by 
plastic products manufacturers. 

Tool and die makers use machines and handtools 
to shape molds from steel. They must be able to 
read blueprints, use precision measuring instru- 
ments, and set up and operate various machine 
tools, such as lathes and boring mills. Machinists 
recondition and repair worn or damaged molds 
and make replacement parts for the various ma- 
chines in the plant. Machinists must also be able 
to set up and operate machine tools. 


Laminating Ocewpations 


‘Three typical jobs in laminating work are those 
performed by coaters, press operators, and mandrel 
men. The coater (D. O. T. 6-51.508) operates the 
machine that impregnates paper or fabrics with 
synthetic resins. He places large rolls of paper 
on the coating machine and directs the course of 
the material through a resin bath and drying 
The dried material is then wound on rolls 
or cut into sheets. A laminating press operator 
(D. O. T. 6-51,510) runs a hydraulic press which 
produces sheets of plastic material by pressing the 
luyers of resin-impregnated paper, textile, or other 
material between steel plates. The operator reg- 
wlates heat and pressure controls and lowers and 
vaises the press. Where fully automatic equip- 
ment is used, the operator's chief function is to 
check the controls to see that the press is function- 
ing properly. In plants making laminated plastic 
tubing, a mandrel man (D. O. T. 6-51.512) tends 
a semiautomatic machine which winds resin-im- 
pregnated paper or fabric onto heated cores (man- 
drels), He regulates the thickness of the tube by 
using simple gaging tools. After the desired 
thickness is reached, he stops the machine and cuts 
the material. The tube is then taken to an oven 
for baking where the process is completed. 


ovens, 


Fabricating Occupations 


The types of jobs within a fabricating depart- 
ment or plant depend to a great extent upon the 
plastic material used for manufacturing. When 
rigid plastic material such as rods and tubes is 
used, the work is similar to that performed in a 
woodworking or light-metal production plant. 
Employees are engaged in bending, beading, buf- 
fing, painting, sawing, sanding, drilling, and turn- 
ing. Some fabricating plant employees are drill 


press operators (D. O. T. 8-78.14), lathe operators 
(D. O. T. 710.222), assemblers (D. O. T. T- 
10.217), and finishers (D. O. T. 7-10.220). 


Other Plant Occupations 


Some of the other plant workers employed in 
plastics plants drive trucks and tractors to make 
deliveries within the plant; some load and unload 
materials on trucks or trains; and some keep 
records on inventories of stock and tools. The 
industry also employs custodial workers such as 
guards, watchmen, and janitors whose jobs are 
similar to those in other industries. 

Many plants in the industry also employ a 
maintenance staff consisting of one or more ma- 
chinists, millwrights, steamfitters, welders, or 
electricians to maintain and repair machinery and 
equipment. In most plants, however, a machine 
operator or other production worker may do ma- 
chine repair and maintenance work in addition to 
his other duties. 


Technical, Office, and Sales Occupations 


The plastic products industry employs a rela- 
tively small number of professional and technical 
personnel, since most of the research and develop- 
mental work on plastics is done by the large 
chemical firms. Some of the larger plants, how- 
ever, do employ technically trained people, such 
as chemists, engineers, designers, and draftsmen. 
(Statements on many of these occupations are in- 
cluded in this Handbook. See index for page 
numbers.) Most technically trained workers em- 
ployed in this industry are concerned with de- 
veloping new plastic products and improving 
old ones. 

Plastic products companies also employ sales- 
men who must know the properties of plastic 
products so that they can sell them to purchasing 
agents and production men in competition with 
other materials. Production superintendents are 
employed by many plants to plan and oversee 
plant operations, and keep the plant running effi- 
ciently. Clerks, bookkeepers, accountants, typists, 
and purchasing agents are among the workers 
employed in the business offices of plastic prod- 
ucts firms. 


Training, Other Qualifications, and Advancement 


Because production methods of the plastic prod- 
ucts industry are highly mechanized, most of the 
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jobs are semiskilled and unskilled. With the ex- 
ception of toolroom and maintenance jobs, previ- 
ous experience or special training is not required 
for plant work. The general practice is to hire 
inexperienced persons and train them on the job. 
The training period for most of the jobs varies 
from several days for the less skilled finishing or 
inspecting jobs to several months for the more 
skilled molding and laminating operator jobs. 

Tool and die makers and machinists learn the 
skills of the crafts while they are working with 
experienced craftsmen or through apprenticeship 
programs. The tool and die maker apprentice- 
ships generally last 4 or 5 years. The programs 
include practical work experience and classroom 
instruction in related subjects. In selecting ap- 
prentice applicants, most employers prefer young 
men with high school or vocational school educa- 
tion. In addition, some employers test the appren- 
tice applicants to determine their mechanical 
aptitudes and mathematical abilities. 

Most maintenance workers learn their trade by 
working as helpers to experienced craftsmen. 
However, formal apprenticeship programs are 
available for some maintenance occupations. (De- 
tailed discussions of the duties, training, and em- 
ployment opportunities for tool and die makers, 
machinists, and individual maintenance occupa- 
tions appear elsewhere in this Handbook. See in- 
dex for page numbers.) 
` A college degree in chemistry or engineering is 
generally required for most professional and tech- 
nical jobs. Salesmen, often called sales engineers, 
are also required to have some technical training 
since a knowledge of the properties of plastic ma- 
terials and the industrial possibilities of their uses 
are necessary in selling their company’s products, 


Employment Outlook 


The plastic products industry is expected to pro- 
vide thousands of job opportunities for new work- 
ers during the late 1950’s and the 1960’s. The in- 
dustry’s employment is expected to increase at a 
faster rate than the Nation’s total labor force. 
Employment opportunities should also result 
from the need to replace workers who die, retire, 
or transfer out of the industry. 

This industry has had a particularly rapid ex- 
pansion in recent years. New plastic products and 


OCCUPATIONAL OUTLOOK HANDBOOK 


the greater use of plastics as a substitute for wood, 
glass, light metals, rubber, and other materials in 
consumer and industrial goods resulted in » fif- 
teenfold increase in the industry’s value of output 
between 1939 and 1954. Employment hı- also 
shown a rapid growth—increasing from «bout 
18,000 in 1939, to 48,000 in 1947, and to mor. than 
86,000 in 1956. The increasing use of plasi is by 
the automobile industry typifies this growt!:, The 
1956 automobile contained an average o? 11 
pounds of plastics—twice the amount used iu the 
pre-World War II models. 

Continued expansion in the production o/! plas- 
tic products is anticipated in the late 1950". and 


the 1960's. Plastic products are expected io do 
more than maintain their foothold in presen! mar- 
kets, and the new uses of plastics currently being 


developed will result in entirely new marke's for 


this industry. The high level of activity expected 
for the automobile, aircraft, electronics, anį other 
important industries which use plastic products 


should contribute to the continued growth o! this 
industry. 

Although employment in the plastic pi lucts 
industry is expected to increase substantial!, dur- 
ing the late 1950’s and the 1960's, it is not ex ected 
to expand as rapidly as production, This h: been 
the industry’s experience in recent years. For 
example, production increased approxi)iately 
twice as fast as employment from 1947 to 1954. 
This difference is the result of the growing use of 
automatic equipment and laborsaving processes. 
Despite the anticipated continuation of mechani- 
zation, the industry is expected to provide thou- 
sands of jobs for new workers in the 1956-66 
decade. 

Most of the new job openings will be for inex- 
perienced persons who can be trained for produc- 
tion jobs, but there will also be a small number of 
openings for toolroom, maintenance, and technical 
personnel. 


Earnings and Working Conditions 


Production workers in the plastic products in- 
dustry averaged $1.88 an hour and $78.21 a week 
in December 1956. This compares with average 
hourly earnings of $2.05 and weekly earnings of 
$84.05 for production workers in all manufactur- 
ing industries in the same month. The lower aver- 
age earnings for production workers in the plastic 
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prodnets industry apparently reflect the high 
proportion of semiskilled and unskilled workers 
ep:loyed in this industry. 

l hough comprehensive data are not available 


for individual occupations, the following wage 
da» collected from some molding manufacturers 
ind vates the range of straight-time hourly rates 
for males in selected plant occupations in the 
Spring of 1956: 


Tooinaker, first class. 
litter and millwright_ 
sion molder___ 
Compression molder, learner- 
Setup man: AS 

Injeciion molder------ 
Injection molder, learner- 
Laile finish operator_—— 
Buffer nss 
Inspector 


-- $1. 80-$3. 40 
$1. 50-$3. 00 
$1. 50-$2. 40 
.20-$1, 70 
. 45-$2. 40 
. 20-$2. 00 
.10-$1. 70 
. 20-$1. 90 
. 10-$2. 40 
. B5-$2. 20 


!uny plants operate three shifts. Generally, a 
premium of 5 cents an hour is paid for the second 
©, and 10 cents an hour for the third. Almost 
all plants provide their employees 1 week’s vaca- 
t with pay after 1 year of service. Up to 6 
paii holidays a year are given by most plants. 
\Vorking conditions in plastic products plants 
are usually good, compared with factory work in 


general. The buildings are often modern, well 
lighted, and adequately ventilated. However 
molding departments tend to be noisy, and molding 
machines generate considerable heat. The opera- 
tors have to wear gloves, since they handle hot 
plastic pieces. In laminating plants, the odor 
from the laminating solution may be disagreeable, 
and the heat near the presses may be bothersome. 

The work in this industry is not particularly 
dangerous. The accident-frequency rate in 1955 
was about the same as that for manufacturing as a 
whole. 

Many workers in this industry belong to labor 
unions. Among the unions which represent 
workers in plastic products plants are: United 
Rubber, Cork, Linoleum and Plastic Workers of 
America ; International Association of Machinists; 
and United Textile Workers of America. 


Where To Go for More Information 


More detailed information concerning the 
plastic products industry can be obtained by 
writing to: 

The Society of Plastics Industry, Inc., 
250 Park Ave., New York 17, N. Y. 


RADIO AND TELEVISION BROADCASTING OCCUPATIONS 
The Broadcasting Industry and Its Workers 


Every minute of the day and night in all parts 
of the Nation, radio or television programs are 
being sent into American homes. The tremen- 
dous impact of these broadcasting services in pro- 
viding entertainment, information, and vital 
communications has made this industry very at- 
tractive to young persons interested in choosing 
acareer. Although broadcasting employment has 
expanded considerably in recent years, this is still 
a relatively small field of work, with about 80,000 
workers in mid-1956, 

Broadcasting stations offer a variety of interest- 
ing jobs in communities all over the country. Gen- 
erally, the most specialized and best paying jobs 
are concentrated in the nationwide networks and 
their stations, which produce most of the elaborate 
and expensive shows. However, opportunities to 
enter broadcasting occupations are better in the 
smaller communities and in the smaller stations. 


Nature and Location of the Industry 


In mid-1956, more than 2,900 radio stations and 
about 460 television stations were broadcasting 
from cities and towns throughout the United 
States. About two-thirds of all broadcasting 
workers were employed in radio and one-third in 
television. 

Most broadcasting stations are independently 
owned. Many are affiliated with networks which 
supply programs to the individual stations on the 
basis of contracts which provide for sharing the 
costs and revenues of the programs. This ar- 
rangement makes it possible for these network 
“affiliates” to broadcast programs which would be 
much too expensive for them to originate individu- 
ally. It also enables the networks to offer adver- 
tisers national coverage, and, as a result, to finance 
and produce a great variety of costly programs. 

Radio stations are served by 4 nationwide net- 
works and more than 80 regional and area net- 
works, The nationwide networks, which originate 
most of the “live” programs, have affiliated sta- 
tions in almost every metropolitan area. The re- 
gional networks are much smaller, though a few 
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of them include as many as 50 stations. Their 
network activity usually consists of merely inter- 
connecting for certain events, such as baseball 


games. Regional and area networks generally do 
not employ fulltime network personnel; their ac- 
tivities are conducted by staff employees of mem- 


ber stations. 
Three nationwide television networks provide 


program service to affiliated commercial stations. 
Many individual television stations are affiliated 
with 2 or 3 of these networks in contrast to radio, 
where stations are usually affiliated with only 1 of 
the large networks. Since television stations are 
considerably more expensive to operate than radio 
stations, many smaller cities are able to support 
only 1 or 2 stations. Thus, the stations in ‘hese 
areas often affiliate with 2 or 3 networks in order 


to offer their viewers a wider variety of programs. 
Many television programs are broadcast sinul- 
taneously from more than 100 stations through- 
out the Nation. 

Radio stations generally have much smaller 
staffs than television stations. In January 1955, 
radio stations had, on the average, about 18 em- 
ployees, whereas television stations had about 56. 
However, the size of the staffs of individual sta- 
tions varied greatly. More than two-thirds of all 
radio stations had fewer than 15 employees, al- 
most one-fourth of them had 15 to 30, about 5 
percent had 31 to 50, and only about 3 percent 
had more than 50 employees. In contrast, only 
about 15 percent of the television stations had 
fewer than 15 workers, about 28 percent had from 
15 to 30, 25 percent had from 31 to 50, and over 
30 percent had more than 50. Some of the largest 
television stations had more than 300 employees. 

Almost every community in the United States 
with a population of over 10,000 has at least 1 
broadcasting station, and a few of the largest 
cities have more than 20. Practically all of the 
large stations are located in metropolitan areas 
but small stations are found in big cities as well 
as in smaller communities. Radio and television 
broadcasting jobs are found in every State in the 
Nation. New York and California, which have 
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large concentrations of broadcasting workers in ing employees handle general business matters, 

New York City and Los Angeles, the network such as accounting, public relations, legal affairs, 

originating centers, account for about one-third and personnel administration. 

ol broadcasting employment. (See chart 63.) In the broadcasting industry as a whole, more 

States which are large in area and heavily popu- than one-third of all full-time employees are in 

‘ied, such as Texas, Pennsylvania, and Ohio, also programming work. Engineering personnel 
> many broadcasting workers because of the make up over one-fourth of broadcasting employ- 


ge number of individual stations. ment. Sales, publicity, and promotion workers 
account for about 12 percent, and the remaining 
Broadcasting Occupations workers—about 28 percent—are in the business 


management department. Of course, individual 
stations have staffing patterns which differ con- 
siderably from the average. Broadcasting sta- 
tions have staffs ranging from fewer than 5 per- 
and pictures into electronic impulses that can be sons in a small town radio station to more than 
picked up on home receivers; sales workers sell 300 in the largest television stations. Conse- 
tnne to advertisers and agencies; and the remain- quently, job duties and work organization vary 


Broadcasting employees do four general types 
of work. Program employees prepare and pre- 
sent programs; engineering workers operate and 
maintain the equipment which converts the sounds 


ABOUT ONE-THIRD OF BROADCASTING JOBS 
ARE IN NEW YORK AND CALIFORNIA 
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extremely from the smallest to the largest stations. 

In the small stations, a large proportion of the 
broadcasts consist of transcribed music and news 
announcements. If the station is affiliated with 
a network, often more than half of its time on the 
air is devoted to network shows. As a result, 
small stations generally have only a few workers 
who perform a variety of tasks. The station 
manager, who in many cases is also the owner, 
may act as business and sales manager, program 
director, announcer, and script writer. An- 
nouncers in small stations usually do their own 
writing, often operate the studio control board, 
and may even act as salesmen. The engineering 
staff may consist of only one full-time broadcast- 
ing technician assisted by workers from the other 
departments on a part-time basis. 

In the larger stations, jobs are much more spe- 
cialized and are usually confined to 1 of the 4 
departments. The kinds of jobs found in each of 
these departments are described below. 


Programming Department. The programming 
department plans, prepares, and presents radio 
and television programs. Full-time station em- 
ployees plan the station’s programming, produce 
the daily and weekly shows, assign personnel to 
cover special events, and provide general program 
services such as music, makeup for television per- 
formers, sound effects, and lighting. In addition 
to these station employees, actors, comedians, 
singers, dancers, top-level announcers, and other 
entertainers are hired for specific broadcasts or 
series of broadcasts or for special assignments 
running over a fixed period. These “free-lance” 
artists work on a contract basis for either the 
station or network or for an advertising agency, 
sponsor, or “program production” company. 
(Free-lance artists are not considered staff em- 
ployees and are therefore not included in broad- 
casting industry employment figures. Most en- 
tertainers in radio and television also work in 
other media, such as the legitimate theater, night 
clubs, or motion pictures.) 

The size of a station’s programming depart- 
ment depends not only on the size of the station, 
but also on the extent to which it broadcasts re- 
corded, filmed, or networked shows. In the small 
stations, the program functions are handled by a 
few people who make routine and commercial an- 
nouncements, read news and sports summaries, 
select and play recordings, and introduce network 
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programs. A large television station, on tlic other 
hand, may have a program staff consisting à 
than 50 people in a wide variety of spe lized 
jobs. 


Responsibility for the overall program so` edule 
of a larger station rests with the program d. ‘ctor. 
He arranges for a combination of progra that 
will be most effective in meeting the needs ot ad- 
vertisers who buy the station’s services ax! will 
at the same time be most attractive and inte: esting 
to members of the community served by the sta- 


tion. He determines and administers the si:tion’s 
programming policy. 
Individual programs or series of progr:iiis are 


planned and supervised by the director. in the 
largest stations, he may work under the »\wper- 
vision of the producer, who assumes respon- bility 
for selection of scripts, financial control, a1) other 
overall problems of production. Sometini ‘hese 
functions are combined in the job of piv 'uoer- 
director. Selecting appropriate artists anc ‘udio 
personnel, scheduling and conducting rehi vsals, 
coordinating the efforts of all the people in olved 
in the show to produce effective entert:' nent, 
and directing the on-the-air show are th: lirec- 
tor’s major responsibilities. He may be © isted 
by an associate director, who takes over suc’: tasks 


as working out detailed schedules and plais, ar- 
ranging for distribution of scripts and chunges 
in scripts to the cast, and assisting in directing 
the on-the-air show. To aid in carrying ont the 
orders of the director and his associates, some 
stations employ program assistants, who help as- 
semble and coordinate the various parts of the 
show. They arrange for obtaining props, make- 
up service, art work, and film slides. They assist 
in timing the on-the-air show, preparing cue cards 
from the scripts and using them to cue the talent 
on the show. A considerable proportion of associ- 
ate directors’ and program assistants’ jobs are 
held by women. 

Announcers are the largest and best known 
group of program workers. In radio and tele- 
vision stations of all sizes, the announcer intro- 
duces programs, guests, and musical selections, 
and delivers most of the commercial messages. 
(Detailed information on duties, employment out- 
look, and earnings and working conditions of 
announcers is given later in this chapter.) 

Music is an essential part of radio and television 
programming. Both small and large stations use 
recordings and transcriptions to provide musical 
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ns and background music for other shows. 
ations, which have extensive music “li- 

vies,” often employ a music library clerk, who 
mı ntains the music files and answers requests for 


avy particular selection or type of music. In 
acc tion to recorded music, the larger stations 
hse specialized personnel who plan and arrange 
for musical services. The musical director selects, 


aranges, and directs suitable music for programs 
on general instructions from the director, He 
selects musicians for live broadcasts and directs 
thom during rehearsals and broadcasts. Musi- 
cisis are generally hired for particular assign- 
ments on a free-lance basis. A few stations 
employ full-time staff musicians. 

Staging a television show is similar in many 
i to preparing a program or drama for 
the legitimate theater. Stations which originate 
live television shows must have staff members 
capable of handling the staging jobs. The studio 
8 visor plans and supervises the setting up of 
sonoty and props and other studio and stage 
eynent for broadcasts. The stage manager 
pinus and directs the actors’ positions and move- 
mouis on the set in accordance with the director’s 
instructions, relaying stage directions, station 
breaks, and cues. These two jobs are often com- 


bine. Makeup artists prepare personnel for 
broadcasts by applying proper makeup, and main- 
tain supplies and facilities necessary for this work. 


Scenie designers plan and design settings and 
backgrounds for programs. They select furni- 
ture, draperies, pictures, and other properties to 
help convey the visual impressions desired by the 
director, Sound effects technicians operate special 
equipment to simulate sounds, such as gunfire, 
thunder, or falling water, during rehearsals and 
broadeasts. 

Nearly half of the television broadcasting time 
in 1955 was devoted to filmed programs. * For 
filmed programs, the role of the station’s program- 
ming staff is limited to preparing the film and 
timing and scheduling the show. Many stations 
employ specialized staff members to take care of 
filmed program material. The film editor edits 
negatives and prints of film or kinescope in accord- 
ance with program requirements. He arranges 
film sequences to establish continuity of action and 
he may also splice them together. The flm li- 
brarian catalogs and maintains the station’s files 
of motion picture film, which include not only 
complete programs, but a great many short se- 


quences that can be fitted into programs to create 
effects, such as outdoor action, which are difficult 
to produce in the studio. 


Engineering Department. The engineering de- 
partment of a broadcasting station is responsible 
for converting the sounds and pictures that make 
up the programs into electronic impulses that can 
be received on home radio and television sets. 
Placing microphones, adjusting levels of sound, 
keeping transmitters operating properly, moving 
and adjusting television cameras to produce clear, 
well-composed pictures, lighting television scenes 
and performers are the main tasks of the engineer- 
ing staff. They also install, maintain, and repair 
the many types of electrical and electronic equip- 
ment that are required for these operations. 

The basic job in the engineering department is 
that of the broadcasting technician. The major 
function of the technician is to control the oper- 
ation of the transmitter to keep the output level 
and frequency of the outgoing broadcast within 
legal specifications. He also sets up and maintains 
equipment in the studio and in locations from 
which remote broadcasts are to be made. (Infor- 
mation on the duties, training, employment out- 
look, earnings, and working conditions of broad- 
casting technicians is given later in this chapter.) 

Stations with more than 1 or 2 technicians gen- 
erally employ a chief engineer, who assumes re- 
sponsibility for all engineering matters. In the 
smaller stations, he may also work a regular shift 
at the control board. The larger stations have 
engineers who specialize in such fields as sound 
recording, motion picture projection, television 
cameras, and lighting. A small number of de- 
velopment engineers work in the very large sta- 
tions, designing and developing new electronics 
apparatus to meet the special problems of the sta- 
tion. Other specialized personnel in the engineer- 
ing department include cameramen, lighting en- 
gineers, and microphone boom operators. 


Sales Department. Broadcasting stations earn 
their income by selling services to advertisers and 
agencies. These services consist of time on the 
air which is allotted to the advertiser’s message 
to the listening or viewing audience. Such an- 
nouncements, commonly called “commercials,” are 
inserted at specified intervals during programs in 
accordance with Federal Communications Com- 
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Television camerman operating cameras during telecast of discussion program. 


mission regulations and industry standards. Ad- 
vertisers may buy time as part of a regular daily 
or weekly show with which they wish to identify 
their product, or they may simply buy a time seg- 
ment or “spot” without special reference to the 
program being broadcast. 

Time salesmen, the largest group of workers in 
this department, sell time on the air to sponsors, 
advertising agencies, and other buyers. They 
must have a thorough knowledge of the station’s 
operations and the characteristics of the area it 
serves that are of most interest to advertisers, such 
as population, number of radio and television sets 
in use, income levels, and consumption patterns. 
Time salesmen in larger stations often create and 
maintain a close relationship with particular spon- 
sors and advertising agencies, selling time and 
acting as a general consultant and advisor to these 


clients in matters pertaining to advertising 
through the station. In very small stations, the 
time salesman may also handle other functions as 
well as selling. Many stations sell a substantial 
part of their time through independent sales agen- 
cies known as station representatives, which act as 
intermediaries between time buyers and stations 
or groups of stations. 

Large stations generally have a large staff of 
workers who do only sales work. The sales man- 
ager supervises his staff of time salesmen, directing 
their efforts and setting general sales policy. He 
may also handle a few of the largest accounts per- 
sonally. Some large stations employ statisticians 
or statistical clerks to assist the sales staff by ana- 
lyzing and reporting the market data relating to 
the community served, the significance of the rat- 
ings of the station’s programs reported by the rat- 
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ing services, and other types of statistical infor- 
mation. 


Business Management. Like other businesses, 
broadcasting stations perform a considerable 
amount of administrative work. In a very small 
ion, the owner and his secretary may handle 
all the recordkeeping, accounting, purchasing, 
hiring, and other routine office work. In the 
larger stations, executives such as station managers 
have wide responsibilities which vary with the 
size and scale of operations of the station. Where 
ihe size of the station warrants the employment 
of full-time specialists, the business staff may in- 
clude accountants, lawyers, personnel workers, and 
other professional workers. They are assisted by 
such office workers as stenographers, typists, book- 
keepers, clerks, and messengers. Building main- 
tenance men are employed in the large stations to 
keep the facilities in good repair. 


Training, Other Qualifications, and Advancement 


Most of the skilled jobs in broadcasting stations 
are held by persons who started out in low-level 
entry jobs and acquired their knowledge and 
skills over a period of years, moving up to suc- 
cessively more responsible jobs. Smaller stations 
usually hire young people with at least high 
school, and preferably some college education, 
for beginning jobs. Some broadcasting em- 
ployees have had training in technical schools 
which offer courses preparing young people for 
various radio and television broadcasting jobs. 

Generally, no specific types of training or pre- 
vious experience are required for broadcasting 
jobs, except where the worker must operate the 
transmitter. Because of legal requirements, any- 
one who does this work must hold an FCC radio- 
telephone license. Regardless of which specific 
career field a person is interested in, whether an- 
nouncing, engineering, sales, or writing, he will 
find it much easier to obtain a beginning job in 
a small station if he has this license. Stations 
with only a few employees prefer to have as many 
of them as possible legally qualified to operate the 
control board and transmitter. A course in elec- 
tronics at a good technical institute is probably 
the best way of preparing for the FCC test one 
must pass to obtain the license. ‘ 

Small stations generally use their personnel in 
“combination” jobs whose functions cross the lines 


of the departments found in the larger stations. 
Though small stations cannot pay high salaries, 
the fact that they offer a new worker the oppor- 
tunity to learn all the different phases of broad- 
casting work makes them a good place to begin a 
career. 

Some higher level positions in larger stations 
are filled by persons who have had experience in 
smaller stations. However, large stations fill most 
job openings by hiring new workers for lower 
level entry jobs and by promoting them to more 
responsible jobs as they gain knowledge and ex- 
perience. New people are commonly hired as 
clerks, typists, pages, messengers, or assistants of 
various sorts. Persons hired for beginning jobs 
are usually selected on the basis of their poten- 
tialities for learning and for handling the higher 
level jobs eventually rather than for any specific 
experience or training. A common way to get 
started in broadcasting is to take a temporary 
summer job when workers go on vacation and 
daylight-hours stations work longer hours. Many 
stations recruit new workers by first trying them 
out in temporary summer jobs. 

Young people who are interested in broadcast- 
ing work will want to know what kinds of trans- 
fers and promotions are possible after they have 
obtained an entry job in a station. In general, 
people in the engineering department tend to re- 
main in this area of work, where thorough train- 
ing in electronics is essential. Program employees 
also tend to stay in one department, though trans- 
fers from and to the sales and business services 
departments are made occasionally. There is 
easier transferability between sales and adminis- 
trative jobs because they are often merged in one 
department in the smaller stations. 

Although transfers of skilled persons between 
departments are limited to the extent noted, these 
distinctions are less important in the beginning 
jobs and also in the top level jobs. Young people 
hired as typists or page boys, for example, are 
able to move into program jobs as well as sales 
and administrative jobs. At the upper end, a 
station executive may be drawn from top level 
personnel of any of the departments. 


Employment Outlook 


A continued increase in employment in broad- 
casting occupations is expected during the late 
1950’s and the 1960’s. The rate of growth in 
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these occupations will be somewhat greater than 
the expected growth in the labor force as a whole. 
Employment in television stations will increase as 
a result of the opening of new television stations 
and the expansion of program originating facili- 
ties in the larger stations and networks. Radio 
employment will expand moderately as some new 
stations are opened and staffs of existing stations 
are expanded. In addition to job opportunities 
created by the industry’s growth, many openings 
will arise when workers in the industry leave 
their jobs because of death, retirement, or trans- 
fers to other fields of work. Deaths and retire- 
ments alone will provide from 1,000 to 1,500 open- 
ings each year. 

From 1920, when the first daily radio broad- 
casts were started, until the beginning of World 
War II, broadcasting employment increased slow- 
ly and steadily. After the war, radio experienced 
a very rapid growth, with the number of radio 
stations more than doubling between 1945 and 
1949. Since then, radio has continued to grow, 
but at a much slower rate. 

In 1947 and 1948, television began to come into 
prominence as a new broadcasting medium. 
From 1947 until 1951, the number of television 
stations increased from 7 to 107. Although this 
growth was extremely rapid, its impact on total 
broadcasting employment was not very great be- 
cause television still made up only a small part 
of the broadcasting industry. During the 
“freeze” on authorizing new television stations, 
which lasted from early in 1950 until late in 1953, 
new stations were not added. However, employ- 
ment continued to grow, as the existing stations 
expanded their staffs. After the freeze was lifted, 
new stations came on the air at an unprecedented 
rate. By 1956, more than 450 commercial tele- 
vision stations were in operation. 

The expansion in both the radio and television 
broadcasting activity more than doubled the in- 
dustry’s employment in the period from 1946 to 
1956. Because radio grew rapidly early in the 
decade, and television had its fastest growth in 
the latter half of the decade, overall employment 
grew at a rather steady rate over the entire 
period. 

In the decade 1956 to 1966, probably from 300 
to 400 new television stations and several hundred 
radio stations will be put into operation. Since 
most of these will be small, the employment 
increase will be much less than that in the past 
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decade. Stations already in operation wil] also 
experience some expansion as television program- 
ming facilities and other radio and televisioi: serv- 
ices are improved and expanded as a result of the 
population growth of the communities ixn \hich 
they are located. These changes will pv:bably 


increase employment more rapidly in {). late 
1950’s and the early 1960's. 
Employment in broadcasting over the ne: dec- 


ade or two may be affected somewhat by the » witch 
to color television, possible changes in the pat- 
tern of channel allocations, and the trends in the 
use of filmed or taped television programs. The 
impact of each of these developments on eiploy- 
ment is difficult to predict because of the highly 
competitive nature of this industry and the lack 
of any clear trends in the recent past. Color tel- 
evision will probably come into widespre(| use 
within the next decade. Although the exa{ tim- 
ing of this development cannot be predicte, it is 
expected that, with the exception of soi pro- 
gramming and technical jobs in the netwo: |: cen- 
ters, color television will have little effect o» total 
broadcasting employment. The pattern o! sta- 
tion allocations in effect in 1956 has been «onsid- 
ered a limitation in allowing the nationa! | clevi- 
sion system to grow as large as it might on « purely 


economic basis. If the Federal Communications 
Commission should make changes in this pattern, 
the opening of some new stations in the large 
metropolitan areas might be hastened. On the 
other hand, a pronounced swing to the use of 
filmed or taped shows could reduce the need for 
new workers in the networks and large stations. 


Earnings and Working Conditions 


Earnings of broadcasting workers range from 
$40 a week for beginning clerical workers in small 
stations to more than $10,000 a year for established 
and highly skilled announcers, chief engineers, 
directors, and time salesmen in the larger stations. 
Employees in larger stations generally earn con- 
siderably more than workers in the same types of 
jobs in smaller stations and in smaller communi- 
ties. Persons who work in the network stations 
generally have the highest earnings. 

Working conditions in broadcasting stations are 
usually very pleasant. Except for remote pick- 
ups, the work is done indoors in clean, attractive 
surroundings. Jobs in programming are particu- 
larly attractive because of the glamour attached 
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to »:ccess in this field and the opportunities it af- 


fo's for artistic expression. 

ost broadeasting employees have a scheduled 
40 our workweek. Sales and business services 
wo ers generally work in the daytime hours com- 
mo fo most office jobs. However, program and 
enc \cering employees must work shifts which 
m include evenings, nights, and weekends. 
Sc employees work 42-, 44-, and 48-hour weeks 
rey. larly, receiving overtime pay for the extra 


‘any unions operate in the broadcasting field. 
They are most active in the network centers and 


the larger stations. The National Association of 
Broadcast Employees and Technicians organizes 
all kinds of broadcasting workers. Engineering 
department employees of many stations are mem- 
bers of the International Brotherhood of Elec- 
trical Workers. The International Alliance of 
Theatrical Stage Employees and Moving Picture 
Machine Operators organizes various crafts such 
as stagehands, sound and lighting technicians, 
wardrobe attendants, makeup men, and camera- 
men. Entertainers, most of whom are not staff 
employees, are usually members of the American 
Federation of Television and Radio Artists. 


Radio and Television Announcers 
(D. O. T. 0-69.21) 


ure of Work 


out 10,000 staff announcers were employed 
i dio and television broadcasting stations in 
1 956. They announce news and commercial 
no coges, give station identifications, describe 

ng events, and introduce programs. In the 
5) stations, they may perform additional du- 
ti ich as operating the control board or trans- 
moor, or selling time. Staff announcers in the 
lai cov stations have more specialized duties con- 
fin: to the program department. In addition to 
announcing, they may act as masters of ceremo- 
nics, conduct interviews, and participate in other 
ways in locally originated shows. 

Many announcers act as “dise jockeys,” intro- 
ducing selections of recorded music and comment- 
ing on the music and other matters of interest to 
the audience. Disc jockeys must “ad lib” much of 
their commentary, working without a detailed 
script. A few hundred highly paid announcers 
work in the network centers as “free lancers,” 
selling their services to the stations for a fixed 
period on a contract basis. 


Training, Other Qualifications, and Advancement 


Announcing is a job in which personal charac- 
teristics are very important. To succeed in radio, 
one must have a pleasant, well-controlled voice; 
in television, rather high standards of personal 
appearance must also be met. A person who is 
considering a career as an announcer should there- 
fore realistically evaluate his own personal char- 
acteristics. If one’s voice or general appearance 
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does not create a pleasant impression, he will be 
handicapped as an announcer. Because of the 
ever changing nature of the work, an announcer 
must be able to think fast and handle unusual 
situations effectively. Most announcers are men, 
but there is a trend toward employing more 
women announcers, especially in television, where 
their appearance is an asset. An announcer must 
have a thorough knowledge of English grammar 
and usage. A broad educational background is 
also very helpful. 

Many announcers get their first jobs in small 
stations, where they are frequently required to 
perform a number of other program duties, such 
as writing script and news copy, or making sound 
effects. In addition, small-station announcers 
sometimes handle work outside the program de- 
partment, such as operating controls or selling 
time. For this reason, prospective announcers 
often obtain an FCC first-class radiotelephone 
license, which makes them legally eligible to oper- 
ate the transmitter and therefore of much more 
value to a small station. In the larger stations, it 
is sometimes possible for young persons to start 
out as clerks, messengers, or page boys and gradu- 
ally work into announcers’ jobs. A number of 
schools offer training in radio and television 
announcing. 

Many announcers work in several different sta- 
tions in the course of their career. After acquir- 
ing experience in a small station, an ambitious and 
talented announcer may move to a better paying 
job with a larger station. He may then improve 
his status by working into a regular program as 
a disc jockey. Some of the more successful an- 
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nouncers become well known and highly paid per- 
sonalities in the large stations. 


Employment Outlook 


Employment of announcers will increase fairly 
rapidly in the late 1950’s and the 1960’s as new 
radio and television stations are opened. It is ex- 
pected that from 300 to 400 new television sta- 
tions and several hundred radio stations will go 
on the air during the 1956 to 1966 decade. Addi- 
tional television announcers may also be required 
in existing stations when they extend their broad- 
casting schedules into morning and afternoon 
hours. Some job openings in this small occupa- 
tion will also result from deaths, retirements, and 
transfers to other fields of work rather than the 
increase in number of jobs. The growth of the 
industry and replacement needs together will cre- 
ate, on the average, about 400 to 500 openings for 
announcers each year in the coming decade. It 
will probably be easier to get a beginning job in 
radio than in television because of the greater 
number of radio stations, especially small stations 
which hire beginners. However, the great at- 
traction of this field and its relatively small size 
will result in keen competition for availabe jobs. 


Earnings and Working Conditions 


Earnings of individual announcers depend con- 
siderably on the size and location of the station and 


the extent of special fees and commissions they 
receive. Announcers in small stations are gener- 
ally paid a fixed weekly or monthly salvy. In 
mid-1956, most announcers in small stations were 
earning from $60 to $75 per week. In medium- 
size stations, earnings generally ranged fiom $80 
to $110. Many established announcers i large 
metropolitan stations were earning more tl: ın $150 
per week. Included in the earnings of many better 
paid announcers are fees received from »ivertis- 
ers which augment the salary received by the 
announcer from the station. Announcers who are 
able to work into regular positions on the siation’s 


shows, as for example, well-known disc jockeys or 
announcers who become identified with popular 
network radio or television programs, earn con- 


siderably more than salaried announcers. In me- 
dium and large communities, some of these an- 
nouncers earn more than $10,000 a year. 

Announcers often work evenings, nighis, and 
weekends. Their work hours consist of boih time 
on the air and time spent in preparing for broad- 
casts, and vary from job to job. In stations with 
very small staffs, announcers generally work regu- 
lar shifts and also perform other duties. Working 
conditions for announcers are generally very 
pleasant owing to the variety of the work «nd the 
many personal contacts which are part of jhe job. 
Announcers also receive some satisfaction from 
having their names become well known in the com- 
munity. 


Broadcasting Technicians 
(D. O. T. 0-66.00 through 0-66.09) 


Nature of Work 


Technicians in broadcasting stations service the 


electronic equipment which picks up the sounds: 


and pictures in the studio and puts them on the 
air. These workers, who may be called broadeast, 
transmitter, studio, maintenance, or recording 
technicians, operate the transmitters, maintain 
and operate the electronic equipment in the studio, 
and set up equipment for remote pickups. Oper- 
ating the transmitter involves monitoring and ad- 
justing the output levels and frequency of the 
outgoing broadcast. Though operating this 
equipment does not in itself require much electron- 
ics knowledge, the legal licensing requirements 
and the usual practice of having these men per- 


form electronics maintenance work around the 
station make it necessary for them to have 
thorough training in electronics to hold their jobs. 

The job of the broadcasting technician which re- 
quires the most technical knowledge is that of 
setting up, maintaining, and repairing the intri- 
cate electronic equipment in the station. Picking 
up the sounds and pictures in the broadcasting 
stations, converting them into electrical impulses, 
and getting the signal to the transmitters is done 
by means of microphones, video cameras, cables, 
and other electronic transmission and amplifica- 
tion equipment. When trouble develops in any 
of this equipment, the technician must repair it 
and put it back into operation. 


RADIO AND TELEVISION BROADCASTING OCCUPATIONS 


sting technician operating main radio control board of 
network station. 


Technicians must go to the site of the pickup 
and set up the necessary equipment when events 
taking place outside the studios are to be broad- 
cast. They test the equipment after it is installed 
and then stand by to make any emergency repairs. 
After the broadcast, they dismantle the equipment 
and return to the station. Other functions of 
broadcasting technicians are operating and main- 
taining sound-recording equipment and motion- 
picture projection equipment. 

About 13,000 broadcasting technicians were em- 
ployed in radio and television stations in mid- 
1956. More than half of the broadcasting stations 
were small enterprises employing from 2 to 4 tech- 
nicians. However, the larger stations in the large 
metropolitan areas employ the majority of broad- 
casting technicians. The highest paying and more 
specialized jobs are concentrated in New York 
and Los Angeles, the originating centers for most 
of the network programs. 


Training, Other Qualifications, and Advancement 


A young man interested in becoming a broad- 
casting technician should plan on getting a first- 
class radiotelephone license from the Federal 
Communications Commission. Federal law re- 
quires that any person who operates or maintains 
broadcast transmitters must have a license. Ap- 
plicants for licenses must pass a written examina- 
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tion covering the construction and operation of 
transmission and receiving equipment, the charac- 
teristics of electromagnetic waves, and Govern- 
ment and international regulations and practices 
governing broadcasting. Information about these 
examinations and guides to studying for them 
may be obtained from the Federal Communica- 
tions Commission, Washington 25, D. C. 

Perhaps the best way to acquire the knowledge 
necessary for becoming a broadcasting technician 
is to take an electronics course in a good technical 
school. Most of the better schools provide courses 
especially designed to prepare the student for the 
FCC test and to qualify him for a beginning job 
in a broadeasting station. 

Young men with FCC licenses who are hired 
into entry jobs at larger stations are instructed 
and advised by the chief engineer or other experi- 
enced technicians in the work procedures of the 
station. In small stations, they may start op- 
erating the transmitter and handling other tech- 
nical duties after a brief orientation. As they 
acquire more experience and skill, they are as- 
signed to more responsible projects, such as re- 
pairing complex equipment. Men who demon- 
strate above average ability may move into the 
top level technical positions as senior technicians 
or chief engineers. 


Employment Outlook 


Employment of broadcasting technicians will 
increase fairly rapidly in the late 1950’s and 
1960’s. The 300 to 400 new television stations and 
the several hundred new radio stations which are 
expected to go on the air during the 1956 to 1966 
decade will create many additional jobs for tech- 
nicians. Many existing stations will also increase 
their employment of technicians as they expand 
their broadcasting schedules; most of the job 
openings in these stations will result from deaths, 
retirements, and transfers to other jobs. 

Color television will probably become the more 
common form of television during the next dec- 
ade. As a result, most stations will have to make 
some changes and additions to their cameras and 
other pickup and transmitting equipment. Color 
television equipment is more complicated than 
black and white, and will probably require more 
maintenance in its first few years of use. Origi- 
nating a color show will require some additional 
technical work in the lighting and photographing 
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of the various scenes and actions. These develop- 
ments will moderately increase the need for tech- 
nicians. On the other hand, it is possible that 
there may be some decline in the need for tech- 
nicians in radio stations as a result of changes 
in Federal regulations governing transmitters. 
Some of the new equipment now being introduced 
is more reliable and self-regulating and may make 
it less necessary to have a licensed man to moni- 
tor all transmissions. 


Earnings and Working Conditions 


Broadcasting technicians are a relatively well- 
paid group of skilled workers. Their earnings 
vary greatly with the size of the station. Be- 
ginning salaries for technicians ranged from 
about $50 to $75 a week in the smaller stations 
in mid-1956. Experienced men earned from 


about $80 a week in small towns to mre than 
$150 in the large cities. Some technician- in the 
network originating stations earned mc. than 
$165 a week. 


Most technicians in the larger station. nave a 
40-hour week, with overtime pay rates more 
than 40 hours. In small stations, it is | immon 
for technicians to work 2, 4, or 8 hours =” over- 
time each week on a regular basis. l ening, 


night, and weekend work is very comni: since 


many stations are on the air as many as : | hours 
a day. 

Broadeasting technicians generally work in- 
doors in pleasant surroundings. The work is in- 
teresting, and there is often considerable variety 
of work duties, especially in the larger +! tions. 
When remote pickups are made, technic! ns may 
work out of doors at some distance {mn the 


studios. 


OCCUPATIONS IN THE RAILROAD INDUSTRY 
The Railroad Industry and Its Workers 


Th. railroad industry is one of the Nation’s 
large! employers. More than 1 million workers 
were employed in 1956 to operate trains, serve 


passengers, maintain and repair equipment, and 
carry on the hundreds of activities required to run 
the industry. The railroad industry served almost 
every part of the country over a huge network of 
O miles of track and carried half of the 
and over one-third of the passengers trans- 


pori«:| by all intercity carriers in 1956. 

Ji/cl(ime careers in a variety of interesting oc- 
cupilions are offered by the Nation’s railroads. 
Regar less of the occupation they enter, however, 


new \orkers must expect to start at the bottom of 
the ‘ver and work up slowly as they prove their 
ability and acquire seniority. 


Nature and Location of the Industry 


‘The railroad industry in 1956 was made up of 
more ihan 400 line-haul railways—those engaged 
in transporting freight and passengers between 


cities and towns—and over 200 companies which 
operated switching and terminal facilities. These 
firms operated more than 30,000 locomotives, 35,000 
passenger cars, and 2 million freight cars, and 
transported nearly 1.5 billion tons of freight and 
430 million passengers in 1956. 

The large, well-known railroads are all in the 
group technically known as class I line-haul rail- 
ways. In 1956, the more than 100 companies in 
this category operated about 95 percent of the 
total mileage of all line-haul railways. They em- 
ployed nearly 95 percent of all railroad workers, 
and hauled more than 99 percent of all railroad 
freight and passenger traffic. 

In addition to the class I railways, there are two 
other groups of railroad companies: small line- 
haul railways not included in class I, and switch- 
ing and terminal companies. Although there were 
more than 300 small line-haul companies operat- 
ing in 1956, they employed only about 1 percent of 
the workers in the industry. The more than 200 
switching and terminal companies—which per- 
form bridge and ferry service or switching and 


terminal service at stations, stockyards, and other 
terminal points—employed 50,000 workers in 1956, 
or about 4 percent of all railroad workers. Other 
employers in the industry are the Railway Express 
Agency and the Pullman Co. 

The traveling public is most familiar with the 
passenger part of the railroad business; however, 
freight service brings in far more revenue than 
passenger service. In 1956, 85 percent of all class 
I railroad revenue was derived from freight, and 
only 7 percent from passenger traffic. The remain- 
ing revenue came from mail, express, and various 
other sources. The largest sources of freight rev- 
enue came from the hauling of coal, lumber, iron 
and steel, wheat, and vehicle parts. 

The railroad industry serves every part of the 
Nation and, consequently, the stations, yards, 
switch towers, and other railroad facilities and 
the workers who operate them are located all over 
the country. Chicago, where the great eastern 
and western systems meet, is the hub of the Na- 
tion’s railroad network. Chicago also has the 
largest concentration of railroad workers. Large 
numbers of railroad workers are also employed in 
New York, Pittsburgh, Philadelphia, Los Angeles, 
St. Louis, and Cleveland. In 1956, nearly one- 
fifth of all railroad workers were employed in the 
metropolitan areas of these 7 cities, Concentra- 
tions of railroad workers are also found in some 
of the smaller cities which have large locomotive 
and car shops. Hollidaysburg, Pa., and Hunting- 
ton, W. Va., for example, have a large number of 
railroad employees although they are relatively 
small cities. 

The States with the largest number of railroad 
workers are Illinois, Pennsylvania, New York, 
Ohio, California, Texas, Missouri, Minnesota, and 
Indiana. More than half of all the railroad 
workers in the United States were located in these 
9 States in 1956. Illinois, with about 108,000 
workers in 1956, is the leading railroad State. 
However, railroad workers are found in all States; 
even Rhode Island, the State with the fewest 
workers, had about 1,500, 
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566 
Railroad Occupations 


The railroad industry’s workforce is made up 
of five main groups—those who (1) operate the 
trains, (2) perform the communication, station, 
and office work, (3) build and maintain the rolling 
stock, (4) maintain the tracks, structures, and 
other railroad property, and (5) prepare and 
serve food and provide other services to passengers 
on trains. Chart 64 shows the number of em- 


CHART 64 


BRAKEMEN, CLERKS, CARMEN, AND SECTION MEN 
ARE THE LARGEST GROUPS OF RAILROAD WORKERS 
EMPLOYMENT IN SELECTED OCCUPATIONS ON CLASS 1 RAILROADS. 1956 


Thousands 
100 120 
fone) 


Brakemen 

Locomotive Firemen 
Conductors 
Locomotive Engineers 
Hostlers 

Baggagemen 

Switch Tenders 


OFFICE, COMMUNICATION. AND STATION 
Clerks 


Telegraphers, Telephoners. 
and Towermen 


Station Agents 


MAINTENANCE OF EQUIPMENT — 


Carmen 

Helpers (all skilled trades) 
Machinists 

Electrical Workers 

Sheet Metal Workers 
Apprentices (all skilled trades) 
Boilermakers 

Blacksmiths 


MAINTENANCE OF WAY AND STRUCTURES 


Section Men 

Extra Gang Men 

Bridge and Building Workers 

Signalmen and Signal 
Maintainers 


PASSENGER SERVICE 
Dining Car Waiters 


Pullman Porters and 
Attendants 


Red Caps 
Dining Car Cooks 


Pullman Conductors 


UNITED STATES DEPARTMENT OF LABOR 
Buatan or tanon statisties 


Source: interstate Commerce Commission 


ployees in some of the more important railroad 
occupations. Other railroad occupations, not 
listed in the chart, range from professional posi- 
tions requiring college degrees, such as account- 
ants, engineers, and statisticians, to unskilled 
laundry and cleaning jobs. 
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Workers directly concerned with the operation 
of trains are the locomotive firemen, locomotive 


engineers, brakemen, conductors, train b: vgage- 
men, hostlers, and switch tenders. More than 


250,000 men were employed in these occu ations 
in 1956. The engineer and the fireman make up 
the engine crew which drives the loco otive. 
The engine crew works in close contact with the 
train crew, which includes the conductor. several 
brakemen, and on some trains, a ba veman, 
Hostlers service locomotives at termina! points 
and prepare them for use by the engine crew. 
Switch tenders are stationed at strategic points 
in the yards to throw track switches. 
Communication, station, and office employees 
numbered over 300,000 in 1956. Communications 
are handled by telegraphers, telephones, and 
towermen who coordinate the movement ot trains 


by receiving train orders and passing thei) on to 
train crews. The station agent takes care of the 
railroad’s business at his particular station. 
Clerks sell tickets, tend the baggage roon, keep 
records, deal with customers, and perforin) related 
tasks in stations and company offices, ( lerical 
jobs are the only railroad positions in which 
women are employed to any great exteni; about 
one-fifth of the clerks are women. The large 


railroads have staffs of lawyers, engineers, ac- 
countants, and investigators. 

More than 260,000 workers were employed in 
railroad carshops and engine houses to maintain 
and repair locomotives and cars. Carmen keep 
railroad freight and passenger cars in good 
operating condition, performing a variety of re- 
pair and maintenance tasks, Electrical workers, 
machinists, boilermakers, blacksmiths, and sheet 
metal workers are also employed in the shops, each 
contributing his particular skill to the main- 
tenance of the rolling stock. 

In 1956, more than 180,000 workers were 
employed to maintain tracks, bridges, stations, 
signals, and other railroad property. Trackmen 
construct, maintain, and repair tracks and road- 
ways. Bridge and building mechanics construct 
and maintain bridges, tunnels, water tanks, and 
many other structures. Signal workers are re- 
sponsible for the efficient operation of the 
railroads’ vast network of signals. 

Nearly 23,000 employees were engaged in pro- 
viding services to passengers aboard trains in 
1956. Pullman conductors collect sleeping-cat 
and parlor-car tickets and supervise the porters 
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and aitendants who perform many personal serv- 
ices for passengers. Dining car cooks and waiters 


prepare and serve food on dining cars and club 
cars. Redcaps handle baggage for passengers in 
and «round railroad stations and assist passengers 
in boarding and leaving trains. 


Some of the more important occupations in the 
railroad industry are discussed in detail at the 
end of this chapter. 


Training, Other Qualifications, and Advancement 


Training for most railroad occupations is re- 
ceived on the job. Inexperienced workers are 
hired in entry jobs and learn the more skilled jobs 
while working with experienced men. Appren- 
ticeship training is given only in the shop trades 
and in some maintenance-of-way occupations. 
These apprenticeship programs give a young man 
thorough and systematic training and experience 
in all aspects of his chosen trade, Most appren- 


ticeship programs last 4 years. 

Railroad companies prefer applicants who have 
a high school education or its equivalent for most 
oceny ‘tions. 


Good physical condition is a 
requisite for most jobs and, in many cases, appli- 
cants must pass physical examinations before they 
are hired. The standards for hearing and eye- 
sight are particularly strict for train and engine 
Service jobs, since good eyesight and hearing are 
essential for safety. Color blindness is an absolute 
bar to employment in any type of work involving 


interpretation of signals. 

In most operating jobs new employees begin 
work by being placed on the “extra board,” which 
is a list of workers in each particular occupation 
who are given temporary assignments as men are 
needed. As openings arise and as these extra 
workers gain seniority and experience, they are ad- 
vanced to regular positions. The amount of time 
Spent on extra board work varies with the type 
of job and the number of available openings. 
Some workers may spend only a few months on 
extra work, whereas other workers may not receive 
regular assignments for a number of years. 

Promotions of qualified workers to higher posi- 
tions are made on the basis of seniority. As va- 
cancies occur within a particular field, they are 
listed on a bulletin board. All workers who are 
interested may “bid” for the job, which goes to 
the qualified applicant who is highest on the sen- 
iority list. Before workers can qualify for pro- 


motion, they often must pass written and practical 
tests. In many railroad positions, there are 
established avenues of promotion; for example, 
engineers are always chosen from the ranks of the 
firemen, and conductors from among the 
brakemen. 

Railroad workers usually do not have seniority 
rights over an entire railroad system, but only 
within a seniority district specified in the union 
contract. Among train and engine personnel, 
seniority rights are usually limited to either 
freight and passenger service or yard service, and 
workers may bid only for positions in their partic- 
ular type of service. In some cases, seniority 
rights may extend over only one shop, locality, 
or office. 

(See later sections in this chapter for a more 
complete discussion of the training and other 
qualifications for individual occupations in the 
railroad industry.) 


Employment Outlook 


Thousands of new workers will be hired by the 
Nation’s railroads during the late 1950’s and the 
1960’s even though railroad employment is ex- 
pected to decline during this period. The rail- 
roads have one of the largest and oldest work 
forces in American industry, and vacancies re- 
sulting from deaths, retirements, and transfers to 
other fields of work will provide thousands of job 
opportunities for new workers each year. 

Employment has shown a long-term downward 
trend since 1923, when nearly 2 million persons 
were employed on the Nation’s railroads. During 
the 1930’s depressed business conditions brought 
about a severe decline in railroad business, and 
employment fell to about 1 million. During World 
War II, the railroads expanded their services tre- 
mendously to transport great quantities of the 
freight and passenger traffic essential to the war 
effort, and employment reached almost 1.5 million 
in 1945. 

In the 1946-56 decade, competition from other 
freight and passenger carriers and the introduc- 
tion of better railroad equipment and facilities 
resulted in declining employment. Although 
common carrier freight traflic increased nearly 25 
percent, the railroads’ share of this traffic de- 
clined. The actual amount of freight hauled by 
the railroads increased slightly over the decade, 
but the proportion of common carrier freight 
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carried by the railroads declined from nearly 70 
percent in 1946 to only 50 percent in 1955. This 
decline resulted from the fact that most of the 
new traffic that developed in the postwar period 
was carried by motor trucks, oil pipelines, and 
water carriers. Motor trucks made the most im- 
pressive gains, particularly in short-haul traffic, 
increasing their share of all freight transported 
from 9 percent of the total to nearly 20 percent. 
Pipelines built during the 1940’s and the early 
1950’s transported an increasing volume of pe- 
troleum products, which were formerly hauled 
almost exclusively by railroad tank cars. 

Passenger traffic carried by the railroads de- 
clined drastically in the postwar decade. From 
1946 to 1955, intercity passenger traffic transported 
by all types of common carriers, such as railroads, 
buses, and air carriers, decreased over 20 percent, 
primarily as a result of the increased use of private 
automobiles. The impact of this decline fell al- 
most entirely on the railroad industry, whose pas- 
senger traffic dropped from 65 billion passenger 
miles in 1946 to less than 29 billion passenger miles 
in 1955. In 1946, the railroads had over 60 per- 
cent of passenger business; by 1955 the industry’s 
share of this business dropped to 36 percent. The 
only increase in passenger traffic was experienced 
by the airlines, which made tremendous gains dur- 
ing this period, increasing their traffic from 6 bil- 
lion to 23 billion passenger miles. Passenger traffic 
carried by buses and other intercity common 
carriers remained relatively stable over the decade. 
The loss of long distance traffic to the airlines and 
short distance traffic to buses has been a major fac- 
tor in the decline in railroad passenger traffic. 

As railroad passenger traffic declined and freight 
traffic remained relatively stable, average employ- 
ment in the industry fell from 1.4 million in 1946 
to slightly over 1 million in-1956. Increased mech- 
anization of the railroads was the principal factor 
in this decline in employment. A reduction in 
labor requirements was the result of many im- 
provements in railroad equipment and methods of 
operation. The introduction of diesel locomotives 
capable of hauling longer trains at higher speeds 
with less maintenance than steam locomotives has 
been a factor in reducing employment in both 
shop and operating occupations. Power equip- 
ment, introduced into maintenance-of-way work, 
has greatly reduced the amount of labor required 
in this work. Communication and signal systems 
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were modernized and most manually oper.ied sig- 
nals were replaced by automatic devices. .\.-count- 
ing and bookkeeping procedures wi also 


improved and data-processing machi. were 
introduced. 

During the late 1950’s and the 1960's the ` :tion’s 
total freight traffic is expected to rise cons: \vrably 
as a result of the anticipated increase in iu- \istrial 


production and general economic expansin. As 
a result, the amount of freight carried oy the 
railroads is expected to increase. Although the 
railroads’ share of total freight traffic has (clined 
steadily from 1946 to 1956, it is expecto] that 
there will be little further decline in the next 
decade and railroads will probably continue to 
carry the major share of total freight tratlic. 

The railroads’ share of passenger traffic, which 
has been declining in recent years, is exp «ted to 
continue to decrease during the late 1950’s nd the 
1960's. Air carriers will probably attra. | more 
long-distance travel while buses will com; «te for 
short-distance coach traffic. 


On the basis of anticipated volumes o! 'reight 
and passenger traffic and the expected oo tinua- 
tion of mechanization, a slow decline in »ploy- 


ment is indicated in the railroad indust»; in the 
late 1950’s and the 1960's. There are -everal 
technological factors which are expected iù result 
in future decreasing manpower needs. Por ex- 
ample, the greater use of centralized traffic vontrol 
systems, which enable an operator to control track 
switches and signals over a large area from a cen- 
tral station, will reduce the need for switch tend- 
ers, telegraphers, telephoners, and towermen. 
Highly mechanized classification yards, in which 
routings of cars are handled electronically, will 
also reduce the need for many of the workers now 
engaged in making up and breaking up trains and 
classifying cars. The increasing use of television, 
which enables an observer to supervise freight 
yards more efficiently and to obtain information on 
cars before they reach the yards so that they can 
be classified faster, will also contribute to the de- 
cline in railroad employment. The addition of 
more diesel locomotives is expected to bring about 
further declines in employment in the maintenance 
fields, since diesel engines not only require fewer 
repairs, but place less strain on tracks and road- 
ways. The increased use of power equipment in 
maintenance-of-way work will also tend to reduce 
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maint: nance employment. The large scale use of 


electronic data processing machines is expected to 
bring bout a reduction in the employment of 
cleric»| workers. 


As ..oted previously, despite declining employ- 


men! replacement needs in this large industry 
make || an important area of job opportunities for 
new workers. Just to replace the workers who die 
or relive would create about 250,000 job openings 


during the 1956-66 decade. 


Earnings and Working Conditions 


Average earnings of railroad workers are gen- 


erally higher than those of workers in manufac- 
turino industries. In December 1956, employees 
of class I railroads, exclusive of executives and 
adijoistrative personnel, had average hourly 
earnings of $2.21 and average weekly earn- 
inv- of $90.61, In the same month, production 
w in all manufacturing industries averaged 
& u hour and $84.05 a week. 

ise of the great variety of occupations and 
skili requirements in the railroad industry, earn- 


n individual occupations vary widely. 
‘ngs depend not only upon the degree of skill 
and «perience required to perform a job satisfac- 
torily, but also on the amount of responsibility 
involved. For example, the locomotive engineer, 
in whose hands rests the safety of passengers, 
freight, and millions of dollars’ worth of railroad 
equipment, has considerably higher earnings than 
workers with less responsibility. Workers on the 
extra board usually earn less than men with regu- 
lar assignments, since they often work less than 
the full workweek. Earnings in selected railroad 
occupations are included in later sections of this 
chapter. 

Work schedules of railroad employees depend 
upon the type of service in which they are em- 
ployed. The rules governing the workday for 
train and engine crews in road, freight, and pas- 
senger service are extremely complex. Generally, 
when a member of the train or engine crew has 
“run” a specified number of miles, or worked a 
certain number of hours—whichever occurs first— 
he is considered to have completed a “basic day’s 
work.” Additional pay is given for any extra 
work whether in miles run or hours worked. 

Employees directly concerned with serving 
passengers aboard trains—pullman conductors, 


dining car cooks and waiters, pullman porters, and 
other train attendants—had a basic 205-hour 
month in 1956. Pullman conductors received time 
and one-half pay for hours worked beyond 215 
a month, and the other workers received time and 
one-half for hours worked over 240 a month. Men 
with regular assignments were guaranteed at least 
205 hours of work a month. 

Yard workers generally worked 8 hours, 5 days 
a week with time and one-half paid for hours 
worked over 8 in any 24-hour period. Rail- 
road workers not directly concerned with the op- 
eration of the trains, such as maintenance and of- 
fice employees, also worked a 40-hour week in 
1956, and usually received premium pay for 
overtime. 

Because freight shippers and the traveling pub- 
lic must be served 24 hours a day, engineers, fire- 
men, brakemen, conductors, hostlers, telegraphers 
and telephoners, station agents, and other railroad 
employees are often required to work nights and 
weekends. Irregular work schedules are particu- 
larly common for extra board workers, since they 
have no permanent assignment and are on call at 
any time of day or night. Some railroad workers 
are required to work away from home for days at 
a time. 

Railroad workers are covered by the federally 
administered Railroad Retirement Act and Rail- 
road Unemployment Insurance Act. Retirement 
benefits are financed jointly by employers and em- 
ployees; unemployment benefits are paid for sole- 
ly by the employers. All railroad employees be- 
come eligible to retire on a full pension when they 
reach 65 years of age. Men with 30 years of serv- 
ice may retire on a partial pension at age 60. 
Disabled employees receive annuities and the sur- 
vivors of insured workers are paid death benefits 
or annuities. The average monthly pension paid 
retired railroad workers was about $110 in the 
1954-55 period, which was more than the average 
amount received by workers retiring under the 
Social Security System. 

Unemployed railroad workers receive higher 
unemployment compensation than that received 
by workers covered by most State unemployment 
compensation laws. Railroad workers receive the 
same compensation for work days lost due to sick- 
ness or injury as they do for unemployment. 

Disabling injuries occur more frequently among 
railroad employees than among manufacturing 
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workers in general. In 1955, the injury frequency 
rate per million man hours worked was 13.9 in the 
railroad industry, and 12.1 in manufacturing. 

Most employees receive a 1-week paid vacation 
after 1 year on the payroll, 2 weeks after 5 years, 
and 3 weeks after 15 or more years of service. 
On many roads employees receive comprehen- 
sive hospital, surgical, and medical insurance 
benefits. 


Most railroad workers are covered by collective 
bargaining agreements. They belong to \iions 
which are organized on a craft, occupational, or 
departmental basis. Contracts between the unions 
and the railroad companies regulate wage rates, 
hours of work, seniority, and many other miters 
affecting railroad workers. The principal uiions 
representing each occupational group are listed in 
the sections covering individual occupations 


Locomotive Engineers 
(D. O. T. 5~41.010) 


Nature of Work 


The engineer is responsible for the safe and effi- 
cient operation of the locomotive. Before each 
run, he inspects the locomotive and checks the sup- 
ply of fuel, water, sand, and other items needed 
for the trip. The engineer, along with other 
members of the train and engine crew, confers 
with the conductor to make certain that the train 
orders are understood and properly carried out. 
En route, he operates the throttle, air brake, and 
other controls. He sees that the track is clear, ob- 
serves the wayside signals, and verifies the ac- 
curacy of his reading of them with the fireman. 
On steam engines, the engineer instructs the fire- 
man on the proper pressure which should be main- 
tained in the boiler. At the end of each run the 
engineer rechecks the engine and makes out a re- 
port on any mechanical defects which may need 
attention. 

In 1956, about 44,000 locomotive engineers were 
employed by class I railroads. Nearly 19,000 of 
these men were operating freight trains, 18,000 
were in yard work, and 7,000 were in passenger 
service. A few thousand engineers worked for 
small line-haul railways and switching and ter- 
minal companies. 


Training, Other Qualifications, and Advancement 


Positions as engineers are filled by promotions 
of qualified firemen on a seniority basis. Before 
a fireman can become an engineer, however, he 
must take comprehensive examinations covering 
mechanical and electrical equipment, air brakes, 
fuel economy, timetables, train orders, and other 
operating rules, The prospective engineer must 
also be able to operate any locomotive in service 
on his road. When a fireman is promoted to en- 


Engineer at controls of diesel locomotive. 


gineer, he starts on the engineers’ “extra board,” 
which is a list of workers who are given tem- 
porary assignments as men are needed. It may be 
several years before a new engineer receives a 
regular assignment. Engineers may work up to 
supervisory positions, such as road foreman of 
engines, 

Engineers must be able to pass the strict physi- 
cal examinations required at regular intervals. If 
they fail to meet the physical standards at any 
time, they may be restricted to certain types of 
service, or they may be removed from service 
altogether. 


Employment Outlook 


A small number of firemen will be promoted 
to the job of engineer each year during the late 
1950’s and the 1960’s even though the overall em- 
ployment of locomotive engineers will be declin- 
ing. The number of locomotive engineers em- 
ployed by class I railroads dropped from 49,000 
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in 1950 to 44,000 in 1956. The anticipated de- 
cline in railroad passenger travel, the trend to- 
ward longer trains handled by a single engine, 
and ihe increased mechanization of yard work 
will cause a further small drop of employment in 
this occupation in the 1956-66 decade. However, 
the need to replace experienced workers who die 
or retire will create job opportunities, locomo- 
tive cngineers being one of the oldest groups of 
workers in the Nation’s labor force. 


Earnings and Working Conditions 


Engineers in road service have basic daily wage 
rates which vary with the weight and type of 


locomotive and the type of service in which they 
are employed. In December 1956, these rates 
varied from about $16.90 to $21 for engineers in 
local and way freight service; $16.40 to $20.50 in 


thro 


gh freight service; and $15.50 to $17.60 in 


passenger service. In addition, engineers who 
traveled more than 100 miles or worked longer 
than 5 hours a day in passenger service or 8 hours 
a day in freight service received extra pay. Be- 
cause of extra mileage on fast passenger and 
through freight runs and because of long hours 


of work on slower local and way freight runs, 
road engineers frequently earn much more than 
eir basic daily rate. For example, the average 
monthly earnings of road engineers (including 


extra board men) for the month of December 
1956 were $585 in through freight service, $696 
in local and way freight service, and $687 in pas- 
senger service. On many roads, the amount any 
road engineer may earn in a month is restricted 
by mileage limitations agreed upon by the unions 
and the railroad companies. On these roads, if 
an engineer reaches the top mileage limit, another 
man may take over his assignment for the rest of 
the month. 

Engineers in yard work had basic daily rates 
for a 6-day workweek which ranged from about 
$17.20 to $21.50 in December 1956. Yard engi- 
neers had a basic 8-hour day, and for work beyond 
8 hours they were paid one and one-half times 
their regular hourly rates. The average monthly 
earnings for yard engineers in December 1956, 
were $539. 

Engineers on extra board often work irregular 
hours, since they may be called to work at any 
time of the day or night. They are also likely 
to have less work and lower earnings than men 
with regular assignments. Engineers in road 
service, whether on regular assignments or extra 
work, are often on duty away from their home 
base and must pay their own living expenses. 

Engineers are covered by union contracts on all 
major roads. Most engineers are represented by 
the Brotherhood of Locomotive Engineers and 
the Brotherhood of Locomotive Firemen and 
Enginemen. 


Locomotive Firemen and Helpers 


(D. O. T. 5-42.100) 


Nature of Work 


The locomotive fireman operates mechanical 
and electrical controls and devices to assure the 
continuous flow of power necessary to drive the 
locomotive. During the run, he keeps the diesel 
engine in proper working order and makes any 
needed repairs and adjustments. The fireman 
also watches for obstructions on the track and for 
the frequent wayside signals which indicate 
whether the train should proceed at full speed, 
slow down, or stop. While rounding curves he 
looks back over the train for such things as drag- 
ging equipment and hot boxes. Before beginning 
the run, he sees that the engine is in proper work- 
ing order and checks the fuel and water supply, 


flagging equipment, classification markers, and 
tools. 

About one-eighth of the locomotives in use in 
1956 were steam engines using coal or oil as fuel. 
On a locomotive of this kind, the fireman, in addi- 
tion to his other duties, maintains the proper steam 
pressure by regulating the flow of fuel and water. 

The fireman, along with the engineer, is held 
responsible for the observance of operating rules 
and regulations, and for any accident which is 
due to failure to obey signals. In case the engi- 
neer should become sick or disabled, the fireman 
must be prepared to take over control of the loco- 
motive immediately. 

About 47,000 locomotive firemen and helpers 
were employed by class I railroads in 1956. 
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Nearly 21,000 of these men were employed 
on freight trains and 6,000 were working in 
passenger service. More than 19,000 firemen 
worked in the yards on switching engines, which 
move cars in making up and breaking up trains. 
In addition to firemen on class I railroads, there 
are a few thousand who work for smaller line- 
haul railways and switching and terminal 
companies. 


Training, Other Qualifications, and Advancement 


Applicants for positions as firemen must be able 
to pass rigid physical examinations. They must 
generally be between 21 and 27 years of age and 
have a high school education or its equivalent. 

A new fireman makes several trial trips under 
the direction of an experienced engineer and fire- 
man. During the training period, which lasts 
from several days on some roads to as long as 3 
weeks on others, the fireman is instructed in the 
duties and responsibilities of firemen and in rail- 
road rules and regulations. 

After the applicant has satisfactorily demon- 
strated his ability on the trial trips and has passed 
examinations on railroad rules and regulations, 
he is placed on the firemen’s “extra board,” which 
is a list of workers who are given temporary as- 
signments as men are needed. The new fireman 
usually remains on the extra board for an indefi- 
nite period of time before he obtains a regular 
assignment. On some roads, firemen may transfer 
from yard to freight to passenger service. On 
other roads, firemen in road and yard service are 
on separate seniority lists and usually remain in 
one type of service throughout their railroad 
careers. 

A fireman who has the necessary skill and 
knowledge becomes eligible for promotion to en- 
gineer after he has passed qualifying examina- 
tions covering mechanical and electrical equip- 
ment, air brakes, fuel economy, timetables, train 
orders, and other operating rules and regulations. 
(If a fireman fails to pass these examinations after 
three attempts, he may be removed from service.) 
As engineers are needed, qualified firemen with 
the greatest seniority are placed on the engineers’ 
extra board. A fireman usually has to wait at least 
3 or 4 years before he has the seniority and ex- 
perience necessary to bid successfully for an en- 
gineer assignment. He may then have to spend 
several years on the engineers’ extra board, work- 
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ing irregularly, and may have to go back to fir- 
ing again if traffic should fall off in his division. 


Employment Outlook 


There will be a moderate number of oppor uni- 
ties for new workers to obtain jobs as firemen lur- 
ing the late 1950’s and the 1960's despite 1u ex- 
pected decline in employment in this oceuy»::! ion. 
Job openings will arise as experienced firem: are 
promoted to jobs as engineers, transfer to other 
railroad jobs, leave railroading, die, or retire. 

The number of locomotive firemen employed by 
class I railroads decreased from 51,000 in 1950 to 
47,000 in 1956. During the late 1950’s and the 
1960's it is expected that the employment of fire- 
men will continue to decline slowly. The increas- 
ing use of powerful diesel locomotives wil! cut 
down employment of firemen, since the same 
amount of traffic can be hauled with fewer euwines 
and engine crews. The increasing speed with 
which trains can be classified in yards m»: also 
reduce the number of yard firemen neede« 


Earnings and Working Conditions 


Firemen employed in road services are paid 
basic daily wage rates which vary with the » eight 
and type of locomotive and the type of s vice. 
In December 1956, these rates ranged fron: i bout 
$15.70 to $18.60 for firemen working in locu! and 
way freight service; $15.30 to $18.20 in through 
freight service; and $14.50 to $16.60 in passenger 
service. Firemen who traveled more thai 100 
miles or worked longer than 5 hours a day in pas- 
senger service or 8 hours a day in freight service, 
received extra pay. Because of extra mileage on 
fast passenger and through freight runs, and be- 
cause of long hours of work on slower local and 
way freight runs, road firemen frequently earn 
more than their basic daily wage rates. For ex- 
ample, the average monthly earnings of firemen 
in freight service (including extra-board men) 
in December 1956, were $563 on local and way 
freight trains and $455 on through freight trains. 
Road passenger firemen averaged $612 in the same 
month. 

The amount any road fireman may earn in 2 
month is generally restricted by “mileage limita- 
tions” agreed upon by the unions and the railroad 
companies. If a fireman reaches the top mileage 
limit, he lays off for the rest of the month while 
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anot!.vr man takes over his assignment. Men with 
regu'sr runs have the best chance of reaching the 
maxim mileage allowed, 

Bu-ic daily rates of pay of yard firemen em- 


ploye:| on a 5-day-week basis ranged from about 
$18.5" on the lightest locomotives to about $21.80 
on (Ibe heaviest locomotives in December 1956. 
Yar! liremen have a basic 8-hour day, and they are 


paid one and one-half times their hourly rate for 
work beyond 8 hours. Yard firemen averaged 
$431 for December 1956. 

Fivemen on extra board, where newcomers 
stari out, tend to have less work and therefore 
lower incomes than those with regular assign- 


menis. The amount of work also varies from one 


Road service often requires firemen to be away 
from their home stations overnight; on these oc- 
casions, they must pay their own living expenses. 

The working conditions on diesel locomotives 
are better than those on the old hand-fired loco- 
motives. On the diesel locomotives the ride is 
smoother and, since doors and windows can be 
closed, there is little dirt or noise. However, the 
fireman is often required to leave the engine cab 
and go back into the diesel units; there he must 
work amidst diesel fumes and extreme engine noise. 
Tn the few areas where steam locomotives are used, 
their opea cabs subject firemen to extremes of 
temperature in winter and summer. 

Workers in this occupation are covered by union 
contracts on all major roads. Most firemen are 
represented by the Brotherhood of Locomotive 
Firemen and Enginemen. Others belong to the 
Brotherhood of Locomotive Engineers. 


Brakemen 
ID. O. T. 5-38.010 and .020) 


season to another on many roads. 

Firemen often must work at night. Irregular 
hous- are particularly common among men on 
exiv board, since they are on call at all times. 
Nature of Work 


Tivikemen are employed in freight, passenger, 


and yard service. Both freight and passenger 
trains generally carry rear brakemen (or “flag- 
men”), whose main duty is to protect the rear 


end of trains from being run into during stops or 
delays by signaling with flags, flares, and other 
devices. Freight trains usually carry at least one 
other brakeman, whose work includes transmit- 
ting signals from one end of the train to the other. 
Freight brakemen make frequent inspections of 
the train, operate hand brakes, and couple and 
uncouple cars and air hose. Passenger brake- 
men, often known as trainmen, perform many of 
the same tasks, in addition to looking after the 
needs of the passengers, collecting tickets, and 
generally assisting the conductor. Yard brake- 
men (frequently called switchmen) assist in mak- 
ing up and breaking up trains by riding on the 
cars to control them as they are moved about the 
yard. 

Brakemen make up one of the largest occupa- 
tional groups in the railroad industry with nearly 
102,000 employed in 1956 on class I roads. More 
than 55,000 of these brakemen were employed in 
yard service, about 40,000 in freight service, and 
7,000 on passenger trains. In addition, a few 


thousand worked for switching and terminal 
companies and small line-haul railways. 


Training, Other Qualifications, and Advancement 


Employers prefer that applicants for brakeman 
positions have a high school education, or its equiv- 
alent, be at least 18 years of age (21 years on some 
roads), and not older than 28 or 30. They must 
be able to pass physical examinations which have 
strict eyesight and hearing requirements. 

On some roads, student brakemen are given 
qualifying exams before beginning their on-the- 
job training. Beginning brakemen make several 
trial trips where they receive instructions from an 
experienced brakeman or conductor. After they 
have demonstrated their ability on trial trips, new 
brakemen start out on the “extra board,” which is 
a list of brakemen who are given temporary as- 
signmentsas men are needed. Brakemen generally 
must work at least a year on the extra board to 
learn the job thoroughly ; in most cases, they spend 
a number of years on extra work. From the extra 
board they move on to regular assignments when 
a vacancy occurs. 

Brakemen in yard work usually stay in this type 
of service. They may advance to the position of 
yard conductor. On some roads, brakemen in 
freight service may move into passenger work, 
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Brakeman applying handbrake on freight car. 


which is usually considered most desirable since 
it is less strenuous and usually involves shorter 
working hours. Brakemen with sufficient senior- 
ity may bid for baggageman and conductor 
positions. 

Conductor positions are nearly always filled by 
promoting qualified brakemen. To qualify as con- 
ductors, brakemen need at least several years’ ex- 
perience. They must also pass written and oral 
examinations covering such subjects as signals, 
timetables, brake systems, and operating rules. 
Promotions are made according to seniority rules 
as openings occur, and a man may have to wait 
10 years or more for his first assignment as con- 
ductor. 


Employment Outlook 


Several thousand opportunities for new workers 
to obtain jobs as brakemen will develop each year 
as a result of deaths, retirements, promotions, or 
transfers out of the occupation even though the 
total number of brakemen employed by the rail- 
road industry is expected to decline during the late 
1950's and the 1960’s. Despite the anticipated 
increase in freight traffic, a significant decline in 
the employment of yard brakemen is expected dur- 
ing the 1956-66 decade because classification yards 
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are becoming increasingly mechanized and inany 
new electronic devices are being used to aid in the 
making up and breaking up of trains. The use of 
longer and faster trains, new radio and telephone 
communications systems, and other improveiients 
in traffic control are also expected to reduce the 
number of road brakemen needed to handle » wiven 
amount of traffic. 


Earnings and Working Conditions 


Brakemen in road service have basic daily wage 
rates which vary with the number of cars in the 
train, the type of road service, and the location 
of their job. In December 1956, these rates varied 
from about $15.60 to $17 in local and way freight 


service; $15.20 to $16.50 in through freight serv- 
ice; and $15.20 to $15.80 in passenger service. 


Brakemen who travel more than 100 miles on 
freight trains or 150 miles on passenger tr ins or 
who work longer than 8 hours in one day ge} extra 


pay. Because of extra mileage on fast pa venger 
and through freight runs and because o! long 
hours of work on slow local and way freigh! runs, 
road brakemen frequently earn much mors than 
their basic daily rates. For example, the «erage 
monthly earnings of road passenger brakonen in 
December 1956 were $518. Brakemen on {]:rough 


freight trains averaged $429 and those employed 
on local and way freight trains averaged $526 in 
the same month. 

Brakemen in yard service have a basic S-hour 
day, and for work beyond 8 hours, they are paid 
one and one-half times their regular hourly rate. 
Yard brakemen averaged $392 for the month of 
December 1956. 

Newer brakemen who are on the extra board 
tend to have lower earnings than men with regular 
assignments, and they may also work irregular 
hours. Like other members of train and engine 
crews, all brakemen pay their own living ex- 
penses while on duty away from their home base. 

Yard and freight brakemen face considerably 
more accident risks than most other railroad work- 
ers. Injuries are less common among passenger 
brakemen. 

The great majority of brakemen are represented 
by the Brotherhood of Railroad Trainmen. How- 
ever, the Order of Railway Conductors and Brake- 
men has organized freight and passenger brake- 
men ona few roads, and the Switchmen’s Union of 
North America has organized some yard brakemen. 
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Conductors 
1D. O. T. 0-92.00 through .29) 


Nature of Work 


R«ilroad conductors act as “captains” of trains. 


They are responsible for the safety of the cargo 
and passengers, for carrying out all orders re- 
garding the operation of the train, and for the 
work of all members of the crew. Before the train 
leaves the terminal, the conductor makes certain 
that it has been thoroughly inspected and that all 
members of the crew understand the train orders, 
He also prepares detailed reports on the numbers 
and contents of the cars, times of arrivals and 
departures, and other information about the oper- 
ation of the train. 

Ov passenger trains, the conductor collects 
tickets and cash fares and makes a detailed report 
on ‘hese and other items at the end of his run. 
Yanl conductors, who are frequently called “yard 
foremen,” direct the activities of the switching 
crows which make up and break up trains. 

O! ihe 47,000 conductors employed by class T 
railronds in 1956, about 16,000 were in freight 
service, 6,000 were on passenger trains, and about 

10 were in yard service. Another 3,000 men 
were employed as assistant road passenger con- 
ductors and ticket collectors. Switching and ter- 


minal companies and the smaller line-haul rail- 
ways also employed a few thousand conductors. 


Training, Other Qualifications, and Advancement 


Openings for conductors are filled by promot- 
ing qualified brakemen. To qualify as conductors, 
brakemen must have at least several years’ ex- 
perience and must be able to pass examinations 
covering signals, air brakes, timetables, operating 
rules, and related subjects. Assignments to con- 
ductor positions are made according to seniority 
rules, and a brakeman may have to wait many 
years for his first assignment as conductor. On 
some roads, experienced brakemen with the neces- 
sary seniority take temporary assignments as con- 
ductors while they are still working as brakemen. 
On other roads, brakemen are promoted directly to 
conductor positions, but are first assigned to the 
“extra board,” which is a list of conductors who 
are given temporary assignments as men are 
needed. In either case, brakemen with the greatest 


seniority may bid for regular assignments as 
openings arise. 

On most roads, yard service and road service 
have separate seniority lists, and conductors 
usually remain in one type of service throughout 
their careers. However, conductors on a few roads 
may move from yard assignments to freight serv- 
ice and finally to passenger service. 


Employment Outlook 


A small number of brakemen will be promoted 
to jobs as conductors each year during the late 
1950’s and the 1960's. Job openings will develop 
primarily as a result of the need to replace 
conductors who die, retire, or leave railroading 
for some other reason. The employment of con- 
ductors declined slightly from 1950 to 1956, and 
further declines are expected during the next dec- 
ade as a result of the railroads’ continued loss of 
passenger traffic, the increasing mechanization of 
yards, and the trend toward longer and fewer 
trains. 


Earnings and Working Conditions 


Conductors employed in road service have basic 
daily wage rates which vary with the types of 
service, the number of cars within their train, and 
the location of their job. In December 1956 
these rates varied from about $17.50 to $18.90 
on local and way freight trains; $16.90 to $18.30 ' 
on through freight trains; and $17.70 to $17.75 
on passenger trains. Conductors who travel more 
than 100 miles in passenger service or 150 miles 
in freight service, or work more than 8 hours a 
day receive extra pay. Because of extra mileage 
on fast passenger and through freight runs, and 
because of longer hours of work on slower local 
and way freight trains, road conductors frequently 
earn much more than their daily rate. For ex- 
ample, the average monthly earnings of road 
freight conductors in December 1956 were $639 
on local and way freight trains and $545 on 
through freight trains. Passenger conductors 
earned $626 and assistant passenger conductors 
and ticket collectors averaged $544 in the same 
month. 

Conductors employed in yard service have a 
basic 8-hour day, and, for work beyond 8 hours, 
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they are paid one and one-half times their hourly 
rate. In December 1956, the average monthly 
earnings of yard conductors were $511. 

Conductors on extra work have irregular hours 
and therefore tend to earn less than conductors 
with regular runs. When away from their home 
base, road conductors, whether on regular assign- 
ment or on the extra board, pay their own living 
expenses. 


OCCUPATIONAL OUTLOOK HANDBOOK 


Conductors on every major railroad are covered 
by union contracts. Freight and passenge: con- 
ductors are represented primarily by the Order 
of Railway Conductors and Brakemen, and the 


Train Baggageman 
(D. ©. T. 1-43.01) 


Nature of Work 


Baggagemen are part of the train crew on 
passenger trains which have baggage cars. At 
railroad stations, they receive the trunks and 
other baggage checked by passengers and often 
handle mail bags and articles sent by Railway 
Express. During the run they sort these items 
and make certain that each one is delivered at 
the proper station, keeping a record of all items 
received and unloaded. When a train is forced 
to stop on the road, the baggageman may be re- 
quired to leave his car and go forward along the 
track to protect the train by signaling. Nearly 
3,000 baggagemen were employed by class I rail- 
roads in 1956. 


Training, Other Qualifications, and Advancement 


Baggagemen jobs are usually filled by experi- 
enced brakemen with sufficient seniority who 
choose to transfer to this position. The work is 
considered relatively easy as compared with that 
done by brakemen. Frequently, baggagemen jobs 
are taken by older brakemen or those who do not 
want to assume the responsibility of the position 
of conductor. A baggageman may be promoted 
to conductor if he has the necessary seniority. 


Brotherhood of Railroad Trainmen. Yaro con- 
ductors, or yard foremen, have been organi. by 
the Switchmen’s Union of North Americ», the 
Order of Railway Conductors and Brakeme::, and 
the Brotherhood of Railroad Trainmen. 
Employment Outlook 

There will be few openings in this smal! occu- 
pation during the late 1950’s and the 1960's. Em- 


ployment in the 1956-66 decade is expected to 
decline because of decreasing passenger -crvice. 
The few baggagemen positions which becew ie va- 


cant will be filled by promoting or trans ‘erring 
qualified workers from other railroad posi! ons. 
Earnings and Working Conditions 

Baggagemen on most roads have basi: daily 
wage rates, which ranged from about $1.40 to 


$16.60 in December 1956. Like conductors and 


brakemen, they also receive extra pay for »xceed- 
ing specified daily mileage or hour limits. For 
example, in December 1956, baggagenin on 


class I railroads had average monthly earnings 
of $542. 

Most baggagemen are members of unions. The 
Brotherhood of Railroad Trainmen and the Or- 
der of Railway Conductors and Brakemen repre- 
sent the baggagemen on most roads. Some bag- 
gagemen who handle express articles as well as 
baggage are represented by the Brotherhood of 
Railway and Steamship Clerks, Freight Handlers, 
Express and Station Employes. 


Telegraphers, Telephoners, and Towermen 
(D. O. T. 1-41.22 and 544.020) 


Nature of Work 


Telegraphers and telephoners work in stations 
or towers where they receive train orders from 
dispatchers and pass them on to train crews. They 
also handle other types of communications relat- 
ing to the railroads’ business, such as passenger 


reservations and information about freight move- 
ments. Telegraphers and telephoners transmit 
train orders by teletype or some other type of 
printing telegraph machine, but reservations and 
other railroad business are often relayed by Morse 
code. 
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Some telegraphers and telephoners are employed 
as “block operators” who control the manually 


oper: /«d block-signal systems which are installed 
along nany routes. Others are employed as tower- 
men in control towers and operate track switches 


and »'ynals to route traffic according to train sched- 
ules ov special orders. Towermen may also trans- 


mit ivain orders. In large towers where several 
men ie employed, a tower director is in charge. 
Telegraphers employed in stations often have com- 


bination jobs involving ticket selling and related 
duties as well as handling train orders and 
mes 


iss I railroads employed about 24,000 work- 


C 
ers in the telegrapher, telephoner, and tower- 
mai group in 1956. Among these were 14,000 
teleg:phers, telephoners, and towermen; 1,100 
chie! ‘clegraphers, chief telephoners, and wire 
chiel- : and 9,000 workers who combined telegraph- 
ing «xi telephoning with clerical duties in stations. 
Training, Other Qualifications, and Advancement 

The vailroads prefer applicants for positions as 
student telegraphers to be high school graduates 


who are under 21 years of age. Applicants must 
pass « physical examination which has strict eye- 
sight and hearing requirements. 

Most student telegraphers receive 6 to 12 months 
of on-the-job training at a small station, usually 
under the supervision of the station agent or an 
experienced telegrapher. They learn Morse code 
and are instructed in operating rules, train orders, 
routes, rates, and accounts. Beginners sometimes 
take 6- to 7-month courses at a railroad telegraph 
school and then spend 2 or 8 months in training 
at a station. On many roads, trainees must pass 
examinations on train operating rules as well as 
a practical test on Morse code and the handling of 
train orders in order to qualify for jobs as 
telegraphers. 

Newly qualified workers begin on the “extra 
board,” which is a list of workers who are given 
temporary assignments as men are needed. As 
their seniority increases they bid for regular as- 
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signments. They may bid not only on straight 
operator and block operator jobs, but also on 
towerman, telegrapher-clerk, and telegrapher- 
station agent positions. Men with the greatest 
seniority may choose the shifts and stations they 
prefer, whereas a new telegrapher may be re- 
quired to work irregular hours at out-of-the-way 
locations. Telegraphers with the necessary ex- 
perience and seniority may be promoted to station 
agent, dispatcher, or wire chief. 


Employment Outlook 


There will be a small number of opportunities 
each year for new workers to become student 
telegraphers during the late 1950’s and the 1960’s 
even though employment in this occupational 
group is expected to decline somewhat. Open- 
ings will result from the need to replace experi- 
enced workers who die, retire, or transfer to other 
occupations. Employment in the telegrapher, 
telephoner, and towerman group dropped from 
26,000 in 1950 to 24,000 in 1956 and it is expected 
to continue to decline in the 1956-66 decade as im- 
proved communication devices and the increased 
use of centralized traffic control systems further 
reduce the need for these workers. 


Earnings and Working Conditions 


Th average straight-time earnings in Decem- 
ber 1956 of clerk-telegraphers and clerk-tele- 
phoners were $2.13 an hour; telegraphers, tele- 
phoners, and towermen averaged $2.16. Chief 
telegraphers and telephoners and wire chiefs 
averaged $2.45 an hour in the same month. The 
earnings of student felegraphers were consider- 
ably lower. 

Telegraphers have a basic 40-hour week, with 
time and one-half paid for overtime. However, 
under Federal law they are prohibited from work- 
ing more than 9 hours a day except in emer- 
gencies. Most telegraphers, telephoners, and 
towermen are members of The Order of Railroad 
Telegraphers. 
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Station Agents 


(D. O. T. 1-44.22) 


Nature of Work 


The station agent is the railroad’s official repre- 
sentative at his station in dealings with the pub- 
Tic. At small one-man stations, the agent sells 
tickets, checks baggage, calculates freight and 
express charges, loads and unloads freight and ex- 
press packages, and performs many other tasks. 
He may also serve as telegrapher and telephoner, 
receiving and delivering train orders and other 
messages pertaining to the company’s business. 
Tn larger stations, much of this work is delegated 
to employees working under the agent’s supervi- 
sion. In the largest freight or passenger stations, 
the agent primarily performs administrative and 
supervisory duties. 

More than 19,000 station agents were employed 
by class I railroads in 1956. About 13,000 of these 
men acted as telegraphers or telephoners; 4,000 
were nontelegraphers in smaller stations; and 
2,000 had supervisory positions at major stations. 


Training, Other Qualifications, and Advancement 


Positions as agent in small stations or assistant 
agent in larger ones are usually filled by promot- 
ing experienced telegraphers. A knowledge of 
routes, rates, accounting methods, signals, and 
other railroad business is required for station 
agent positions. 


Railroad 


large 


Agents may advance from a small to : 
station, or from assistant agent to agent. > 
agents may be promoted to supervisory pusi 
such as station master or inspector. 


Employment Outlook 


Little change in the number of station agents 
is expected in the late 1950’s and the 1960s. A 
small number of opportunities for assistani agents 
or telegraphers to be promoted to jobs as station 
agents will arise each year from the need to re- 
place agents who die, retire, or transfer ‘o other 
occupations. 


Earnings and Working Conditions 


Station agents in nonsupervisory jobs ‘ie paid 
either by the hour or by the month; those iv super- 
visory positions are paid by the month. in De- 
cember 1956, the straight-time hourly ear) ings of 
agent telegraphers and telephoners averagw! $2.14; 
nontelegrapher station agents at smaller sta- 
tions averaged $2.29. Supervisory agent» ut ma- 
jor stations averaged $2.84 an hour in the same 
month. Where agents handle the business of the 
Railway Express Agency, they receive a commis- 
sion on the business transacted. Station agents 
have a basic 40-hour workweek, with time and 


one-half paid for overtime. Most full-time station 
agents are members of The Order of Railroad 
Telegraphers. 


Clerks 


(D. O. T. 1-11) 


Nature of Work 


About 120,000 clerks were employed by class I 
railroads in 1956. The largest group—about 
94,000—were employed as ticket sellers, rate clerks 
(who determine the charges for freight ship- 
ments), timekeepers, bill clerks, yard clerks, and 
baggage room clerks. In small offices or stations, 
one man may handle several of these jobs, but in 
large offices with many employees, each clerk 
usually performs a specialized job. More than 
11,000 of these clerks were employed in higher 


grade jobs involving more responsible or tech- 
nical work. Some of these clerks prepare the 
statistics on employment, traffic, equipment, and 
other subjects required by the Interstate Com- 
merce Commission. Others are cashiers who deal 
with customers on such matters as uncollected 
freight bills and undercharges made by the road. 
Supervisory and chief clerks, numbering about 
14,000 in 1956, not only supervise other employees 
and assume responsibility for their departments, 
but may be called on to solve highly complex 
clerical problems. 
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Training, Other Qualifications, and Advancement 


Beg'uning clerical positions are filled by hiring 
newcomers or by promoting workers already em- 
ploye! by the company in lower level jobs, such 
as office boys or messengers. A high school edu- 


cation is usually required, and clerical aptitude 
tests sre sometimes given. Workers with training 
or experience in working with figures are pre- 
ferred by the railroads. 

In inany offices a clerk may advance to assist- 
ant chief clerk, chief clerk, and higher administra- 
tive positions. Some clerks may move from 
routine clerical jobs to work requiring special 
knowledge of accounting or statistics, which may 
lead eventually to positions such as auditor. 
Clerks may also be promoted to jobs as traffic 
agents, buyers, storekeepers, or ticket and station 


agents 


Employment Outlook 
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a given amount of business. In addition, it is 
expected that more electronic data-processing ma- 
chines will be used to handle much of the rail- 
roads’ large-scale recordkeeping and accounting 
work. 

However, several thousand openings in clerical 
positions are expected to arise each year during 
the late 1950's and the 1960’s as a result of replace- 
ment needs. In an occupational group as large as 
this, many openings will result from the need to 
replace workers who die, retire, or transfer to 
other fields of work. 


Earnings and Working Conditions 


The average straight-time hourly earnings of 
clerks in lower grade jobs were $2.14 in December 
1956. Senior clerks and clerical specialists aver- 
aged $2.47, supervisory cashiers and chief clerks 
of minor departments averaged $2.59, and super- 
visory and chief clerks of major departments 
averaged $3.07 in the same month. Railroad 
clerks have a basic 40-hour workweek, with time 


Employment of clerical personnel will probably and one-half for overtime. 
decline in the 1956-66 decade. Further mechani- The Brotherhood of Railway and Steamship 
zation and more efficient accounting procedures Clerks, Freight Handlers, Express and Station 
will make it possible for fewer clerks to handle Employes represents the clerks on all major roads. 
Redcaps 


(D. O. T. 2-92.30) 


Nature of Work 


Redcaps carry baggage for railroad passengers, 
either by hand or on trucks. They check luggage, 
buy tickets, make telephone calls, and perform 
other services for travelers. They also answer 
questions on such subjects as train schedules and 
the tracks on which particular trains will arrive 
or depart. At a few stations, they announce the 
trains, stock the timetable racks, and do cleaning 
and other work. About 3,500 redcaps were em- 
ployed by class I railroads in 1956. 


Training, Other Qualifications, and Advancement 


Hiring standards for redcap jobs vary from 
company to company. As a rule, applicants are 
required to be at least 18 and not over 45 years 
of age. They must be able to read and write and 
pass physical examinations. Redcaps must be 


strong enough to carry heavy baggage. Promo- 
tional opportunities for redeaps are limited ; a few 
may become assistant captain or captain in their 
station, 


Employment Outlook 


There will be only a small number of oppor- 
tunities for new workers to obtain jobs as redcaps 
each year during the late 1950’s and the 1960's. 
Openings will arise primarily from the need to 
replace redcaps who die, retire, or transfer to 
other fields of work. However, as openings de- 
velop, redcaps on furlough may be rehired before 
new workers are taken on. Like other groups 
whose employment depends mainly on the vol- 
ume of railroad passenger traffic, the number of 
redeaps will probably decrease in the 1956-66 
decade. 
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Earnings and Working Conditions 


The average straight-time earnings of redeaps 
in December 1956 were about $1.70 an hour. In 
addition to their wages, they keep any tips which 
passengers give them over the regular charge for 
baggage. The standard baggage fees are collected 
by the redcaps and turned in to their employers. 

Redeaps who have worked at least 133 days 
during the previous year receive vacations with 
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pay. A 1-week vacation is given to redeay- with 
less than 5 years of service, 2 weeks to tho= with 
more than 5 years of service, and 3 weeks to those 
with more than 15 years of service. 

Most redcaps are members of unions. hey 
are represented primarily by the Brother! od of 
Railway and Steamship Clerks, Freight Hs: llers, 
Express and Station Employes, and by the ! nited 


Transport Service Employees. 


Shop Trades 


Nature of Work 


The skilled workers who build, maintain, and 
repair railroad cars and locomotives are divided 
into 6 main “shop crafts”: carmen, machinists, 
electrical workers, sheet metal workers, boiler- 
makers, and blacksmiths. An average of nearly 
143,000 journeymen mechanics worked in these 6 
crafts in 1956. In addition, there were nearly 
44,000 helpers and more than 7,000 apprentices. 

Carmen, who numbered more than 76,400 on 
class I railroads in 1956, build, maintain, and re- 
pair railroad freight and passenger cars. They 
also do some work on locomotives and smaller 
vehicles, such as the motor cars used in transport- 
ing workers along the tracks. Because of the wide 
variety of jobs they may be called on to handle, 
most carmen are skilled in both carpentry and 
metalworking and can use power equipment as 
well as handtools. The carmen group also in- 
cludes upholsterers, car painters, and pattern- 
makers who are skilled only in their particular 
specialities. Some carmen work as car inspectors, 
examining cars in the yards and stations for de- 
fects that might cause train accidents or delays. 

Machinists are the second largest group of 
skilled shop workers, numbering about 31,300 on 
class I railroads in 1956. They assemble and dis- 
mantle equipment, make and repair parts, and do 
related work, mainly on locomotives. Electrical 
workers, of whom more than 17,800 were em- 
ployed, install and maintain wiring and electrical 
equipment on locomotives, passenger cars and 
cabooses, as well as in buildings owned by the 
railroads. Boilermakers, numbering about 4,200, 
work mostly in locomotive shops where they main- 
tain and repair locomotive and stationary boilers, 
fireboxes, tanks, and other parts made of sheet 


Carmen rebuilding freight car. 


iron or heavy sheet steel. Sheet metal workers, 
who numbered about 9,300, install and maintain 
light sheet metal parts, and do pipefitting on 
cars, locomotives, and other equipment. Nearly 
3,300 blacksmiths were employed to forge and 
fabricate parts, such as springs and side rods for 
locomotives and other equipment. Other impor- 
tant shop workers are stationary firemen, oilers, 
and stationary engineers (steam). (Detailed dis- 
cussions on the nature of the work for some of the 
above shop trades may be found elsewhere in this 
Handbook. See index for page numbers. ) 
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Training. Other Qualifications, and Advancement 


Appr iticeship is the usual way of entering the 
shop crfts. The beginning craftsman either 
works | years as an apprentice, or 2 years as a 
helper snd then 3 more years as a helper- 
appreni ive. 

The + Jroad industry has one of the best systems 
of apprentice training in the country. Definite 


standards for the training of apprentices are in- 


corporaied in the agreements negotiated by the 
shopmicii’s unions with the railroad managements. 
Apprentices are trained in all branches of their 
respective trades and, upon completion of their 
training, receive a certificate which certifies that 
they avo qualified journeymen, 


To |wcome a regular apprentice, the applicant 
must be at least 16 and not over 21 years of age; 
to become a helper-apprentice, he must be no 
older (lan 30, although younger men are desired. 


On soi roads, applicants for regular apprentice 
positions are required to pass aptitude tests in 
matheiilies and mechanics. Preference is 
usually wiven to relatives of railroad employees, 
providing they meet hiring standards. 


Employment Outlook 


There will be several thousand opportunities 
for new workers to obtain jobs as helpers or ap- 
prentices in the shop crafts during the late 1950's 
and the 1960's. Openings will result primarily 
from the need to replace experienced craftsmen 
who die, retire, or transfer to other fields of work, 

The number of journeymen mechanics employed 
in the shop crafts declined from an average of 
163,000 in 1950 to an average of 143,000 in 1956. 
Despite the expected increase in the amount of 
rolling stock required to handle the anticipated 
growth in freight traffic, some further small de- 
cline in employment appears likely in the shop 
crafts in the 1956-66 decade. The factors which 
will enable the railroads to handle more mainte- 
nance work with a somewhat smaller maintenance 
workforce include the greater specialization of 
labor, the substitution of new and more durable 
rolling stock, better designed locomotives and cars, 
and continued replacement of steam locomotives 
by diesels, 


Not all maintenance crafts will be affected in 
the same way by the technological changes now 
going on in the railroad industry. For example, 
the number of electrical workers will probably 
increase because of the growing use of diesel- 
electric power and the introduction of more com- 
plex electrical and electronic equipment in rail- 
road rolling stock. On the other hand, the decline 
in the number of boilermakers is expected to con- 
tinue because their skills are not required as much 
in the repair of diesel locomotives as in the repair 
of steam engines. 


Earnings and Working Conditions 


The average straight-time hourly earnings in 
December 1956 for journeymen in the shop trades 
were: Blacksmiths, $2.29; boilermakers, $2.31; 
carmen, $2.24; electrical workers, $2.28; machin- 
ists, $2.29; and sheet metal workers, $2.29. In 
each craft, an additional differential is paid for 
special types of work. 

Helpers in all crafts averaged $1.99 an hour in 
December 1956. Helper-apprentices started at 
about $1.90 an hour and, through regular in- 
creases, worked up to the journeymen’s rate at the 
end of 3 years. Regular apprentices started at a 
lower rate, usually about $1.67 an hour, and ` 
worked up to the journeymen’s rate after 4 years. 
Shop workers have a basic 40-hour workweek, , 
with time and one-half paid for overtime. 

Much of the work on railroad cars is done out- 
doors, and workers are on the job in all kinds of 
weather. However, major repairs on locomotives 
are generally made indoors in the engine houses or 
locomotive shops. 

Most shop workers are members of unions. 
Among the important unions in the field are: 
Brotherhood Railway Carmen of America; Inter- 
national Association of Machinists; Internation- 
al Brotherhood of Boilermakers, Iron Ship 
Builders, Blacksmiths, Forgers and Helpers; In- 
ternational Brotherhood of Electrical Workers; 
Sheet Metal Workers’ International Association; 
and International Brotherhood of Firemen and 
Oilers. In collective bargaining, these unions 
usually operate through the Railroad Employes’ 
Department of the AFL-CIO. 
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Trackmen 
(D. O. T. 0-98.71, 7-23.121, and 9-32.01) 


Nature of Work 


Trackmen construct, maintain, and repair rail- 
road tracks and roadways. They aline and weld 
rails, replace defective ties, and perform other 
related tasks. The regular year-round track work 
force is organized into section gangs, usually made 
up of 5 or 6 men and a foreman. Some roads 
have division or “extra” gangs which are much 
larger and do major construction and repair work. 
The section and extra gangs often include skilled 
specialists who operate heavy equipment, such as 
cranes and bulldozers. 

Either the foremen or certain section men called 
“track walkers” make regular inspections of the 
right-of-way, looking for cracked rails, weak ties, 
washed-out ballast, and other track and roadway 
defects. Section or division gangs then make 
the necessary repairs, using hand tools, such as 
picks, shovels, and hammers as well as power 
equipment, such as mechanical and multiple 
tampers, power wrenches, and ballast cleaners. 

In 1956, an average of 78,000 section men and 
26,000 extra gang men were employed by class I 
railroads. Employment of these workers varies 
considerably with the seasons. For example, 
employment of section men ranged from 77,000 in 
January 1955 to 90,000 in July 1955, and employ- 
ment of extra gang men ranged from 18,000 in 
January 1955 to 87,000 in July 1955. In 1956, 
class I railroads also employed more than 21,000 
section and extra gang foremen and nearly 7,000 
portable equipment operators and helpers. 


Training, Other Qualifications, and Advancement 


Most roads prefer workers who are between the 
ages of 21 and 45 for their track work force. Men 
seeking work as trackmen must pass a physical 
examination and be able to do heavy work. There 
are no specific educational requirements, but a 
high school education is important for those who 
wish to become foremen. 

Most trackmen are trained on the job. New 
employees usually start as helpers, and gradually 
acquire the necessary skills. It usually takes 
about 2 years for a man to become an all-round 
trackman. 


Trackmen operating spike-pulling machine 


or as- 
sistant foreman providing they have the necessary 


Trackmen may be promoted to foreman 


seniority. Some qualified foremen may be ad- 
vanced to supervisory positions such as track 
supervisor, division engineer, or division super- 
intendent. 


Employment Outlook 


Despite the expected decline in the total track 
work force, several thousand workers without pre- 
vious railroad experience will be hired each year 
during the late 1950’s and the 1960’s to meet the 
expanded seasonal needs for trackmen during the 
summer months and to fill vacancies created by the 
high turnover rate. Employment of trackmen 
declined from an average of about 174,000 in 1950 
to about 125,000 in 1956. During the 1956-66 
decade, employment of trackmen is expected to 
continue to decline as maintenance-of-way work 
becomes increasingly mechanized. The mechani- 
zation trend is indicated by the increase in the 
number of portable equipment operators employed 
by the railroad industry from 5,100 in 1950 to 
6,600 in 1956. 


Earnings and Working Conditions 


Trackmen are among the lowest paid workers m 
the railroad industry. Section men and extra gang 
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men həd average straight-time earnings of about 
$1.77 anı hour in December 1956. Ona yearly basis, 
howeve, extra gang men tend to have less income 
than s*:iion men since they often work only part 
of the year. Portable equipment operators aver- 
aged $2.15 an hour and section foremen and extra 
gang foremen averaged $2.16 and $2.19 respec- 
tively, in December 1956. 

Trackmen work a basic 40-hour week, and time 
worked in excess of 8 hours a day or 40 hours a 
week js paid for at time and one-half rates. 


Since section men work on only a few miles of 
track, they are usually able to live at home. Track- 
men in extra gangs often travel from place to place 
and must live in camp cars or trailers, where they 
pay for their own food. Men operating mechani- 
cal equipment frequently serve several divisions 
or an entire railway, and they may have to spend 
a great deal of time away from home, often living 
in camp cars. 

Most trackmen are members of the Brotherhood 
of Maintenance of Way Employees. 


Bridge and Building Mechanics 


(D. O. T. 5—25.840) 


Nature of Work 


Bridge and building mechanics build, maintain, 
and repair tunnels, bridges, stations, water tanks 
and a vaviety of other structures owned or operated 
by railroads. Nearly 17,000 bridge and build- 
ing mechanics were employed by class I railroads 
in 1956, Among these workers were more than 
11,000 carpenters, all-round mechanics who do 


many types of construction work in addition to 
carpentry; nearly 3,000 masons, bricklayers, 
plasterers and plumbers; more than 2,000 painters; 
and nearly 1,000 ironworkers. Class I railroads 
also employed about 6,000 helpers and apprentices 
and nearly 4,000 foremen in this type of work. 


Training, Other Qualifications, and Advancement 


New employees start as helpers or apprentices 
and receive their training on the job. They usually 
serve several years as helpers before they can 
qualify as mechanics. As openings occur in skilled 
mechanics’ jobs, they are filled by promoting quali- 
fied helpers with the greatest seniority. Journey- 
men with the necessary experience and ability may 
advance to positions as foremen, inspectors, or 
bridge and building supervisors. 


Employment Outlook 


A small number of job openings in the bridge 
and building work force will arise each year dur- 


ing the late 1950’s and the 1960’s, although the 
overall number of these workers may decline some- 
what. Employment of bridge and building 
workers decreased from 29,000 in 1950 to about 
27,000 in 1956. Employment of these workers is 
expected to continue to decline slowly because of 
the increasing use of power tools and labor-saving 
equipment and the use of more durable materials, 
which require less maintenance and repair. How- 
ever, deaths, retirements, and transfers to other 
fields of work will provide some job opportunities 
for new workers. Helpers, in particular, have 
relatively high turnover rates. 


Earnings and Working Conditions 


The average straight-time earnings of bridge 
and building carpenters in December 1956 were 
$2.08 an hour. Masons, bricklayers, plasterers, 
plumbers, and ironworkers averaged $2.24, and 
painters $2.09 in the same month. Helpers and ap- 
prentices averaged $1.92. Bridge and building 
workers have a basic 8-hour day and are paid time 
and one-half for work beyond 8 hours. 

Bridge and building men are often away from 
their homes for days at a time. On these occa- 
sions, they usually live in camp cars supplied by 
the railroads, but they pay for their own food. 

The Brotherhood of Maintenance of Way Em- 
ployees represents the bridge and building work- 
ers on most roads. 
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Signalmen and Signal Maintainers 


(D. O. T. 5-79.170) 


Nature of Work 


Signalmen and signal maintainers construct, 
install, maintain, and repair the signaling systems 
which control the operation and movement of 
trains. Signal maintainers inspect and repair 
railroad signals within a given territory. They 
see that the lights, switches, other controlling de- 
vices, and wires are in good operating condition. 
This work requires a thorough practical knowl- 
edge of electricity and considerable mechanical 
skill. Work on the newer systems also requires 
a knowledge of electronics. 

Signalmen, who generally have the same skills 
and knowledge required of maintainers, are pri- 
marily concerned with installing and constructing 
new signals and signal systems. They work in 
gangs and travel from one part of the road to 
another, wherever there is construction work to 
be done. In constructing a signal system, signal- 
men, assisted by helpers, often build forms for 
concrete, mix and pour cement, weld metal, and 
do many other types of work in addition to elec- 
trical work. 

In 1956, class I railroads employed more than 
8,700 signalmen and signal maintainers; 1,700 
gang foremen; 2,400 assistants; and 2,300 helpers. 


Training, Other Qualifications, and Advancement 


Railroads prefer men between the ages of 18 
and 35 with a high school education or its equiv- 
alent for their signalman or signal maintenance 
jobs. Knowledge of electricity and mechanical 
skill are assets to young men seeking these jobs. 

New employees start as helpers doing semi- 
skilled work under the direction of an experienced 
man. After about 1 year of training on the job, 
a helper usually becomes an assistant. As open- 
ings in signalmen jobs occur, they are filled by 
promoting qualified assistants according to senior- 
ity rules. It generally takes 4 years for an assist- 
ant to become a signalman or signal maintainer. 

Both signalmen and signal maintainers may be 
promoted to more responsible positions, such as 
inspector or testman, foreman, leading signalman, 
or leading signal maintainer. A few may ad- 
vance to assistant supervisor or signal engineer. 


Signal maintainer making repairs on wayside signal. 


Employment Outlook 


Unlike most other railroad occupations, the 
number of signal workers is expected to increase 
somewhat during the late 1950’s and the 1960's. 
In addition, several hundred job opportunities for 
new workers will result from the need to replace 
experienced workers who die, retire, or transfer to 
other fields of work. 

The increasing mechanization of railway signal 
systems and railroad yards should result in an in- 
crease in the number of workers who install and 
maintain electrical systems. The amount of 
maintenance required by railroad signal systems 
does not change greatly with variations in traflic 
or with the seasons; consequently, workers in this 
field tend to have more job security than many 
other railroad workers. 
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Earnings and Working Conditions 


The »verage straight-time hourly earnings of 
¿u and signal maintainers in December 


signa! 

1956 «ve $2.29. Gang foremen averaged $2.47. 
Assisi: ut signalmen and signal maintainers aver- 
aged s».10 an hour and helpers $1.98 in the same 
month. Signal workers have a basic 8-hour day, 
and ai: paid time and one-half for work beyond 
8 hours. 

Signal work is steady throughout the year, al- 
though on some northern roads, signal crews are 
likely to have less work during periods of bad 
weather, Signalmen often work away from their 
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home base. On these occasions, many railroads 
provide camp cars for living quarters, although 
the men pay for their own food. Signal main- 
tainers are generally able to live at home since 
they maintain signals only in a given area. 

Most signal work is done outdoors, and repairs 
must be made regardless of the time of day or 
the weather conditions. Signalmen often climb 
poles to make repairs on signaling devices. In 
addition, they work near high tension electric 
wires and on unguarded railroad tracks. 

Most signal workers are members of the Broth- 
erhood of Railroad Signalmen of America. 


Pullman Conductors 


(D. O. T. 0-92.31) 


Nature of Work 


Pullin conductors are employed on trains with 
sever! leeping cars or other pullman cars. They 
collect tickets from passengers for berths, bed- 
rooms, and other accommodations. They assign 
space 1o those who come aboard without reserva- 


tions ov who wish to change their accommodations, 
and they keep records of the tickets collected 
and space assigned. They also supervise porters 
and other employees on the pullman cars. Al- 
though employed by the Pullman Co., they are 
responsible to the railroad conductor during the 
run, About 1,400 men were employed as pullman 
conductors in 1956. 


Training, Other Qualifications, and Advancement 


Applicants for positions as pullman conductor 
must be between the ages of 25 and 45. A high 
school education or its equivalent is preferred by 
the Pullman Co. The conductor’s work entails 
constant contact with the public, so he must be able 
to deal effectively with people. 

Newly hired conductors undergo training for a 
period of not more than 60 days, during which 
they are paid at the regular daily rate. After this 
initial training, they begin work on the “extra 
board,” which is a list of conductors who are given 
temporary assignments as men are needed. Con- 
ductors may work on the extra board for many 
years before they receive a regular assignment. 


Experienced conductors with unusual abilities 
may advance to supervisory positions. Some 
pullman conductors transfer to clerical jobs in 
Pullman Co. offices. 


Employment Outlook 


Few job opportunities will arise in this small 
occupation during the late 1950’s and the 1960's. 
Many of the openings that arise because of deaths, 
retirements, and transfers to other occupations will 
probably be filled by the rehiring of furloughed 
pullman conductors. Asa result, few new workers 
will be taken on. Like other railroad employees 
whose employment depends mainly on the volume 
of first-class passenger traffic, the number of 
pullman conductors will probably decrease in the 
1956-66 decade. 


Earnings and Working Conditions 


Beginning pullman conductors were paid a 
monthly rate of $429.75 for a basic 205-hour month 
in December 1956, with straight-time rates paid 
between 205 and 215 hours, and time and one-half 
paid for work thereafter. Basie monthly pay 
rates are increased to $439.75 after 1 year of serv- 
ice; $447.75 after 2 years; $454.75 after 5 years; 
$457.75 after 10 years; and $462.75 after 15 years 
of service. 

The collective bargaining agent for pullman 
conductors is the Order of Railway Conductors 


and Brakemen. 
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Pullman Porters and Passenger Attendants 
(D. O. T. 2-91.10) 


Nature of Work 


Sleeping car porters make up berths, keep the 
cars in order, see that washrooms are clean and 
adequately supplied with towels, handle baggage, 
and look after the passengers’ comfort in many 
other ways. Porters-in-charge, who are em- 
ployed on some trains that do not have pullman 
conductors, collect pullman tickets, sell space and 
keep records, in addition to handling regular por- 
ter duties. 

On club cars and other cars where refresh- 
ments are served, attendants prepare and serve 
beverages and light meals and also perform any 
necessary porter work. Busboys often assist the 
attendants on large club cars. 

In 1956, about 7,000 porters were employed by 
the Pullman Co., mainly on sleeping cars. Among 
these were about 600 attendants and 200 busboys. 


Training, Other Qualifications, and Advancement 


Applicants for porter jobs should be between 
21 and 45 years of age, and be able to read, write, 
and make simple mathematical calculations. AN 
prospective porters undergo a physical examina- 
tion and porters who handle food are reexamined 
every 90 days. Most porters are Negroes; a few 
are Filipinos. 

To qualify for an attendant’s job, a man is 
usually required to have experience as a busboy. 
Applicants for attendant and busboy positions 
must be able to meet requirements with regard to 
health and education similar to those of porters. 

Beginning porters go through a training period 
of approximately 2 weeks, consisting of instruc- 
tion under a porter-instructor, and actual work on 
a train under the supervision of an experienced 
porter. After this training period, the employee 
begins work as a porter but is placed on probation 
for a 6-month period. New porters start out on 
the “extra board,” which is a list of workers who 
are given temporary assignments as men are 
needed, and then bid for regular assignments as 
they gain seniority. 

Bus boys may be promoted to attendant posi- 
tions when openings occur. Porters may become 


porters-in-charge, porter-investigators, or porter- 
instructors. 


Employment Outlook 


A limited number of opportunities in these 
small fields will arise in the late 1950’s and the 
1960’s because of deaths, retirements, and trans- 
fers to other occupations. However, many of 
these openings will probably be filled by the re- 
hiring of furloughed workers. A few men may be 


hired for porter and attendant work to meet tem- 
porary seasonal needs. Like other groups whose 
employment depends mainly on the volume of 


first-class passenger traffic, the employient of 
porters and attendants is expected to decease in 
the 1956-66 decade. 


Earnings and Working Conditions 


Porters, attendants, and busboys have : mini- 
mum guaranteed monthly wage based on 205 hours 
of work. Extra men do not have a guaranteed 


wage, but the companies try to maintain their 
earnings at no less than two-thirds of the basic 
month’s pay. Time and one-half is paid for work 
in excess of 240 hours a month. 

The basic monthly rate for pullman porters 
was $325.06 in December 1956, and $331.06 
for attendants. The monthly rates are increased 
at the end of the second year of service and at 
other specified intervals, up to a maximum of 
$336.06 for porters and $347.16 for attendants 
after 15 years of service. Busboys start at $324.36 
a month and reach a maximum of $333.06 after 
15 years of service. These rates do not include 
tips, which vary with the type of work. 

On night runs, sleeping-car porters are pro- 
vided sleeping accommodations. The porter in 
the adjacent car services the car of the porter 
released for sleep. Employees may buy dining car 
meals at approximately 60 percent of the regular 
price. Porters are represented by the Brother- 
hood of Sleeping Car Porters. Attendants and 
busboys are represented primarily by the Hotel 
and Restaurant Employees and Bartenders Inter- 
national Union. 
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Dining Car Cooks 


(D. O. T. 2-26.40 through .49) 


Nature of Work 


Dining car cooks prepare the meals served on 


trains. There may be from 1 to 4 cooks in a 
dining car kitchen, depending on the size of the 
kitchen and the number of customers expected. 
When + cooks are employed, the chef and the 
other cooks each have specialized tasks. The chef 


supervises the kitchen and instructs other mem- 


bers of ihe crew. He also roasts and carves meats 


and poultry, garnishes dishes, and takes inven- 
tories of supplies. The 2d cook fries and broils 
meat, bakes muffins and rolls, and puts the food 
on the plates. The 3d cook prepares soup, vege- 
tables, «nd coffee and works at the steam table. 
The 4th cook, or “helper,” is the vegetable peeler, 
dishwasher, and general clean-up man. Many 
dining vars carry fewer than 4 cooks, and each 


man therefore required to perform some 
additional tasks. 


Training, Other Qualifications, and Advancement 


The railroads prefer applicants who have a 
high school education and who have had some 
experience in the preparation of food. They must 
be able to pass very strict physical examinations 
and are tested for communicable diseases periodi- 
cally thereafter. 

New workers generally begin as 4th cooks and 
are given only temporary assignments. As the 
cook gains experience, he is usually assigned a 
regular run. Most dining car cooks are Negroes, 
although some western and northern roads employ 
white cooks, 

After 2 or 3 years’ experience, a 4th cook may 
be promoted to 3d cook. He may remain in this 
job for 5 or more years before becoming a 2d cook, 
after which it generally takes an additional 3 to 
5 years to work up to the position of chef. 


Employment Outlook 


A limited number of opportunities will arise in 
this small field in the late 1950’s and the 1960's. 
A few new cooks will be hired to handle tempo- 
rary seasonal peaks in passenger service and to 
replace men who die, retire, oF leave the 
occupation for other reasons. 


Dining car cooks preparing food, 


The number of cooks employed by class I rail- 
roads declined from 4,400 in 1950 to 3,300 in 1956. 
Like other groups whose employment depends 
mainly on the volume of first-class passenger 
traffic, dining car cooks will continue to decrease 
in number in the 1956-66 decade. 


Earnings and Working Conditions 


The average straight-time hourly earnings in 
December 1956 of cooks and chefs working for 
Class I railroads were $1.86. Basic monthly rates 
ranged from about $280 a month for 8d and 4th 
cooks to $350 a month for chefs. 

Cooks had a work schedule of 205 hours a 
month in 1956, On most roads, time and one-half 
is paid for hours over 240, When they are away 
from their home terminals, cooks are provided 
free meals and sleeping quarters. 

Disabling injuries are more frequent among 
cooks than among most other groups of railroad 
workers because they work with sharp knives and 
near hot stoves, and the sudden jerks and swaying 
of the dining car increase the danger of their 
being cut or burned. 

Cooks and chefs are organized mainly by the 
Hotel and Restaurant Employees and Bartenders 
International Union. 
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Dining Car Waiters 
(D. O. T. 2-27.95) 


Nature of Work 


These workers are employed by the railroads 
to serve meals in dining cars. Most dining cars 
carry a full crew of 6 waiters, each of whom has 
several specific duties in addition to taking orders 
from customers, serving them food, and removing 
dishes from tables. Two waiters serve as “pan- 
trymen” and are responsible for the proper storage 
of food and the preparation of salads. One wait- 
er takes care of the linen and water bottles, while 
another waiter washes, cleans, and polishes the 
larger pieces of silverware, such as sugar bowls, 
ice tubs, and finger bowls. Another waiter is re- 
sponsible for the flat silver and glassware, and 
the remaining waiter keeps the floors clean. When 
the crew of waiters is smaller, each man handles 
several of these assignments. 


Training, Other Qualifications, and Advancement 


Previous experience as a waiter is an asset to 
men seeking positions with the railroads. Rail- 
roads prefer high school graduates who are in 
their early twenties, fairly tall, and of pleasing 
appearance. Each new waiter is given a thorough 
physical examination and is tested for communi- 
cable diseases periodically. Most dining car 
waiters are Negroes although some northern and 
western roads employ white waiters. Advance- 
ment for waiters is limited. A few waiters may 
become waiters-in-charge who supervise the other 
employees on dining cars with very small staffs. 


Employment Outlook 


A limited number of job opportunities for new 
workers in this small field will arise in the late 
1950’s and the 1960's primarily to replace ex- 
perienced waiters who die, retire, or transfer to 
other fields of work. Some new workers may be 
hired for temporary assignments during seasonal 
peaks in passenger service. 


Dining car waiters serving customers. 


Employment of dining car waiters «lined 
from 10,000 in 1950 to less than 8,000 1956. 
Like other groups whose employment «| pends 
mainly on the volume of first-class }:\--enger 
traffic, dining car waiters are expected (o con- 
tinue to decrease in number in the 1956-66 ‘ecade. 


Earnings and Working Conditions 


Waiters’ wage rates are lower than those of 
cooks, but their earnings are supplemented by 
tips. Their average straight-time hourly earnings 
in December 1956 were $1.67, plus their tips. 
Waiters who serve as pantrymen are paid a 
few dollars extra each month. In addition, 
waiters who go through the railroad coaches sell- 
ing sandwiches and other items receive a small 
commission on their sales. Waiters generally have 
a basic 205-hour work month and receive time 
and one-half pay for working more than 240 
hours. 

Waiters are organized primarily by the Hotel 
and Restaurant Employees and Bartenders 
International Union. 
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The Restaurant Business and Its Workers 


Mill is of Americans lunch in a restaurant 
every \ king day or “eat out” under other cir- 
cumst es—while traveling, as a celebration, or 


because | ey live in rooms without cooking facili- 


ties. Iu 1956, over $15 billion was spent for food 
eaten way from home—approximately one- 
fourth of the total amount spent for food in this 
count!’ 

The business of preparing and serving the vast 
amoui of food consumed in public eating places 
requiro a great number of workers. More than 
a milli. men and women were employed in 1954 
in the proximately 200,000 separate establish- 
ments -hose main business was to serve food. 
In ad ‘ion, thousands of cooks, waiters, and 
other | sod service workers were employed in 
hotels, department stores, and other establish- 
ments «ich serve meals in connection with some 
other vimary business. These figures exclude 
the m: iy thousands of proprietors who partici- 
pate i, the management and operation of their 
own restaurants. 


Nature and Location of Restaurant Business 


Establishments which cater to the American 
custom of “eating out” range from roadside diners 
to elegant and expensive restaurants. The kind 
of food offered and the way it is served depend 
primarily on the type of customer the restaurant 
seeks to attract. For example, in cafeterias and 
other restaurants where large numbers of workers 
eat lunch on workdays, rapid service and inex- 
pensive meals are emphasized. On the other 
hand, expensive food is served in a formal and 
leisurely manner in some restaurants where the 
customers have more time and are willing to pay 
higher prices. 

Most restaurants are small independent busi- 
nesses, many of them operated by their owners 
with no paid help or with the aid of only one 
or two part-time workers. Less than 10 percent 
of the restaurants are run by proprietors who 
own more than one restaurant or by organiza- 
tions that operate restaurant chains. However, 


this group includes some of the country’s largest 
restaurants. Although the average eating place 
employed only about 5 workers in 1954, some of 
the large restaurants had 100 or more employees. 

Restaurant employment is concentrated in large 
cities, but even the smallest community has its 
coffee shop, luncheonette, or roadside restaurant. 
The number of restaurant employees in each State 
is directly related to the population. In fact, if 
all States were ranked by number of restaurant 
workers, their order would be approximately the 
same as their rank by population. 


Restaurant Occupations 


Waiters and waitresses are the largest group of 
restaurant employees. In large eating places, they 
are usually supervised by captains, head waiters 
or waitresses, or hostesses, who also usually greet 
guests and escort them to tables. 

Cooks and chefs, the next largest occupational 
group, help establish a restaurant’s reputation 
through their cooking skill. They may be super- 
vised by a head cook or chef, who may also pre- 
pare menus, create new dishes, assist in purchasing 
food, and in training new cooks. 

Restaurants also employ a variety of other 
workers: Bus boys and girls who clear tables and 
carry soiled dishes back to the kitchen ; dishwash- 
ers, vegetable cleaners and peelers, and other kit- 
chen helpers; and janitors and porters who dis- 
pose of trash and garbage, sweep and mop floors, 
and do other cleaning'jobs. Many of these work- 
ers operate mechanical equipment, such as auto- 
matic dishwashers, vegetable slicers and peelers, 
and garbage disposal units, which eliminate much 
drudgery and physical exertion. 

Managers, other than proprietors, comprise a 
small proportion of all restaurant employees. 
They are responsible for coordinating all aspects 
of restaurant activities—the purchase, prepara- 
tion, and service of food—in order to insure effi- 
cient and profitable operations and give maximum 
satisfaction to customers. Large restaurants usu- 
ally also employ assistant managers, who may 
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help managers direct the entire restaurant opera- 
tion or may be in charge of a special area of work 
such as food purchasing. : 

Some clerical workers are also employed in res- 
taurants. Cashiers, who receive payments from 
customers and make change for them, are the 
largest group. In addition, some large cafeterias 
employ food checkers, who itemize and total cus- 
tomers’ orders, and many large restaurants have 
bookkeepers, stenographers and typists, and other 
clerks. A few thousand specialized workers in- 
cluding musicians and other entertainers, dieti- 
tians, accountants, and personnel workers are also 
employed by restaurants. 

The key occupational groups in restaurants— 
waiters and waitresses, cooks and chefs, and man- 
agers—are discussed in detail later in this chapter. 
Many of the clerical and professional occupations 
found in restaurants, as well as in other industries, 
are discussed elsewhere in the Handbook. (See 
index for page references.) 


Employment Outlook 


Thousands of openings in restaurant occupa- 
tions are expected each year, continuing into the 
1960’s. Although many new jobs will be created 
by the growth of the restaurant business, most 
openings will result from turnover. Turnover is 
always high among waitresses, primarily because 
of the large number of women who work only a 
short time and leave to take care of family re- 
sponsibilities. Turnover will also remain high 
among kitchen helpers and in other relatively 
low-skilled jobs as long as workers find it easy to 
shift to other jobs. Therefore, most of the job 
openings will be for waiters and waitresses, and 
kitchen helpers—both because of high turnover 
rates and because these workers are among the 
largest groups of restaurant employees. In addi- 
tion, employment opportunities are expected to be 
favorable for people who are skilled cooks and 
those who can qualify as restaurant managers. 
There will also be a number of openings in clerical 
jobs such as cashier, bookkeeper, stenographer, 
and typist. The need for young people trained 
for specialized positions, such as food manager 
and dietitian, is also expected to continue. 

In the long run, restaurant employment is 
likely to increase at least as fast as the labor force 
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asa whole. During the immediate postwav period, 
employment in restaurants rose at a much more 
rapid rate than did the entire labor force. This 
rise was due not only to the fact that mo:« work- 
ers were available to fill vacancies and to the 
expansion in eating facilities which resulted from 
the lifting of building restrictions, but also to the 


greater number of people eating out. In recent 
years, restaurant employment has been rising at a 
slower pace; nevertheless, between 1948 aud 1954, 


the rate of increase was still somewhat greater 
than that of the total labor force. 

Further expansion of the restaurant business 
is anticipated because of several major factors— 


rising population and income levels, more women 
working outside the home, increased leisure time 


owing to shorter workweeks, longer vacation 
periods, and a greater volume of travel. ‘lhe Na- 
tion’s long-range multibillion dollar program 
of highway construction will undoubted!) be a 


special stimulus to automobile travel and Lence to 
the restaurant business. 


The number of restaurant workers wii! vise as 
a result of growth in business though employment 
may be affected somewhat by technologiou] and 
other changes. Factors which will tend to restrict 


the gain in employment include the widespread 
use in restaurant kitchens of precut meats and 
precooked and frozen foods and the installation of 
new and improved equipment such as automatic 
dishwashers, vegetable cutting and peeling ma- 
chines, and waste disposal units. However, these 
factors are not expected to greatly affect restau- 
rant employment. 

In the event of a sharp drop in business and em- 
ployment in many industries, the applicants for 
restaurant jobs might well exceed the number of 
openings, since much of the work in eating 
places—waiting on tables, dishwashing, cleaning 
vegetables, and other jobs—can be done by persons 
with little or no experience or training. How- 
ever, it should be noted that employment in the 
restaurant business increased even during the 
depressed 1930's. 


Where To Go for More Information 


Additional information on the restaurant. busi- 
ness as a field of work may be obtained from State 
and local restaurant associations and from: 
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Educational Director, National Restaurant Association, 
8 South Michigan Ave., Chicago 3, Ill. 


Hotel and jiestaurant Employees and Bartenders Inter- 
national Union, 525 Walnut St., Cincinnati 2, Ohio 
Addition: 
ties in th 
writing to 


| information on training opportuni- 
restaurant field may be obtained by 


The Nations! Council on Hotel and Restaurant Education, 
P. O. Box 7727, Benjamin Franklin Station, Washington 
4, D. C. 

Additional information on the restaurant busi- 
ness and workers is available in: 
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Training Restaurant Sales Personnel, Federal Security 
Agency, Vocational Division Bull. 222, Superintendent of 
Documents, Washington 25, D. ©. Price 65 cents. 


Establishing and Operating a Restaurant, U. $. Depart- 
ment of Commerce (Revised edition, 1957). Superin- 
tendent of Documents, Washington 25, D. ©. Price 70 
cents. 

High school students may obtain information 
on courses relating to restaurant work by writing 
to the local Director of Vocational Education, 
Superintendent of Schools in their community or 
the State Director of Vocational Education in the 
Department of Education in the State capital. 


Waiters and Waitresses 


(D. O. T. 2-27.01 through .12) 


Nature of Work 


Waiters and waitresses spend most of their 
time takin guests’ orders, serving food and bev- 
erages, making out checks, and, sometimes, col- 
lecting payments. However, the kinds of service 
they give are largely determined by the type and 
size of the establishment in which they work. In 
diners, luncheonettes, and many other small res- 


taurants, ihe emphasis is on quick service with a 
minimum of frills. Waiters and waitresses in 
such eating places may have to clear tables, carry 
soiled dishes to the kitchen, and clean equipment, 
in addition to serving food. Sometimes they com- 
bine counter service, cashiering, or other duties 
with waiting on tables. In many formal res- 
taurants, waiters and waitresses serve food at a 
more leisurely pace and are expected to observe 
established rules of correct food service. They 
may advise guests on the choice of wine for each 
food course or answer questions about how the 
food is prepared. They are sometimes assisted 
by bus boys or girls who carry used dishes to the 
kitchen, set tables, and perform other duties inci- 
dental to meal service. In large restaurants, 
waiters and waitresses may be supervised by 
Captains, hostesses, headwaiters, or headwait- 
Tesses; in small eating places, they may work di- 
tectly under the supervision of the owner or 
Manager, 


Where Employed 


Most waiters and waitresses are employed in 
restaurants, Iuncheonettes, cafeterias, nightclubs, 
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bic 
Waitress preparing table for guests. 


and other separate establishments which are pri- 
marily eating and drinking places. The next 
largest number work ‘in hotels. Considerable 
numbers are employed in schools, hospitals, and 
other institutions; in retail stores; in private 
clubs; and in railroad dining cars. A few work 
on passenger ships, for catering businesses, and 
in other establishments. 

Altogether, more than half a million people are 
employed as waiters and waitresses—more than 
in any other service occupation. (See chart 34, 
p. 210.) Women far outnumber men in this occu- 
pation, but men are employed in many restau- 
rants, especially the more formal and expensive 
ones. 
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Training and Other Qualifications 


Although it is still possible to enter this occupa- 
tion with little formal schooling, more and more 
employers prefer to hire beginners with at least 2 
or 3 years of high school. Special courses for 
waiters and waitresses, given by vocational 
schools, restaurant associations, and individual 
hotels, are considered good preparation by most 
employers. Some restaurants hire inexperienced 
workers and give them a few weeks of on-the-job 
training, often first as bus boys or girls and later 
as waiters and waitresses. On the other hand, 
many restaurants—especially those with the more 
formal type of service—hire only experienced 
personnel. 

Waiters and waitresses must be able to do the 
simple arithmetic needed to add food checks and 
make tax computations. They should speak Eng- 
lish reasonably well, have a friendly manner, 
know how to put people at ease, and be neat and 
clean in their personal appearance. Health cer- 
tificates are frequently required of waiters and 
waitresses to indicate that they are free from 
communicable diseases. 

Experienced waiters or waitresses may transfer 
to jobs in better paying restaurants and advance 
to supervisory positions such as headwaiter or 
hostess. Supervisory workers may sometimes ad- 
vance to managerial positions. 


Employment Outlook 


Employment opportunities for waiters and 
waitresses were good in 1956 and are expected to 
remain so during the rest of the 1950’s. Most 
openings for beginning waitresses will probably 
continue to arise from turnover in the relatively 
low-price restaurants where the majority of 
women in this occupation are employed. Com- 
petition will remain keen for the better paying 
jobs in higher price restaurants. The rate of 
turnover in these jobs is relatively low since most 
of them are filled by men. Moreover, since the 
better restaurants have high job standards, they 
usually prefer to hire experienced waiters. A 
considerable number of temporary jobs will be- 
come available each summer in resort hotel dining 
rooms and other eating places. College students 
and local workers are usually hired for these jobs. 


Over the long run, most openings for wuiters 
and waitresses will continue to arise from tl need 
to replace those who leave the occupation. low- 
ever, additional waiters and waitresses \\ ill be 


needed as the restaurant business expands -wing 
to growth of population, rising individ) | in- 
comes, the trend toward eating more meal- way 


from home, and other factors. (See emple, ment 
outlook statement at the beginning o’ this 
chapter.) 


Earnings and Working Conditions 


In general, waiters and waitresses are paid only 
a small wage, often regarded as little more than 
a token payment. Total earnings in this occupa- 
tion depend not only on the wages received, but 
also on tips, which may comprise a high | opor- 
tion of earnings. The amount received in tips 
varies considerably, depending on such fa ors es 


the skill of the worker; the size, type, n! loca- 
tion of the eating place; and the general | pping 
habits of the community. Bus boys and gi: !s, who 
ordinarily do not receive tips, are ofto» paid 
slightly higher wages than the waiters u! wait- 


resses they assist. 

Data on union wage rates for waiters avi! wait- 
resses, taken from a relatively small number of 
union contracts in several large cities, indicate 
that wages (exclusive of tips) ranged froi about 
$6 a day in Chicago to about $10 a day in San 
Francisco in late 1956. Wages in many other 
restaurants, particularly in smaller cities and 
towns, were considerably less. 

Although many waiters and waitresses work 
48 hours or more a week, some ordinarily work © 
40-hour week. Split shifts—which involve work- 
ing for several hours serving one meal, taking 
some time off, and then returning to serve the next 
meal—is a common working arrangement for 
many dining room employees. Many eating places 
furnish meals—either free or at a low cost—and 
may also provide uniforms. Although the modern. 
dining room is a pleasant place in which to work, 
waiters and waitresses are on their feet for hours 
at a time and often have to carry heavy trays. 

The principal union which organizes waiters 
and waitresses is the Hotel and Restaurant Emr 
ployees and Bartenders International Union. 
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Cooks and Chefs 


{D..0. T. 2-26) 


Nature of Work 

Co. ‘ss and chefs in restaurants are responsible 
for ‘ie preparation of food in large quantities. 
The cooking skills required and the kinds of dishes 
prepared vary by size and type of restaurant. In 
lary and exclusive restaurants, several cooks may 
be ce ployed, each a specialist in preparing a par- 
ticular type of food—soups, meats, vegetables, 
sauces, pastries, or ice cream. The head cook or 
che! supervises the staff of cooks and kitchen help- 
ers wid has overall responsibility for all food 
prepured. In addition, he helps train other cooks, 
estimates food consumption (in order to assist 
mat s in making food purchases, planning, 
and pricing menus), creates new dishes, and de- 
cides on the size of food portions. On the other 
hand, in a small restaurant, 1 cook, perhaps assisted 
by | or 2 helpers, may prepare all the food. In 
inexpensive eating places, menus may have little 
varieiy and the work of cooks is likely to be 
stan ardized and involve the preparation of only 


a limited number of dishes. For example, “short 
order” cooks in inexpensive restaurants may pre- 
pare mainly ready-to-cook food—hamburgers, 
minute-steaks and french fries. 

To assist cooks, many large restaurants employ 
pantrymen or salad makers who prepare and mix 
ingredients for salads, certain desserts, and some 
other types of food. The dishwashers and other 
kitchen helpers employed in most restaurants also 
perform a variety of duties incidental to food 
preparation. They may lift heavy loads of food- 
stuffs, peel potatoes and other vegetables, wash 
dishes, clean pots and pans, dispose of trash and 
garbage, and otherwise help to keep the kitchen 
clean and sanitary. In this work, they often use 
mechanical kitchen devices, such as vegetable cut- 
ters and peelers and large automatic machines, 
such as dishwashers. 


Where Employed 


Approximately 300,000 cooks, about half of 
them women, were employed in 1955 in establish- 
ments which were primarily eating places. In 
addition, about 40,000 cooks—the majority of 
whom are men—were employed in hotel kitchens. 
Many thousands of cooks were employed in insti- 
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Pastry cooks preparing dessert for a banquet. 


tutions such as hospitals and schools, and in de- 
partment stores, private clubs, aboard ships, on 
railroad dining cars, and in other eating places. 
Chefs—many of them European trained—repre- 
sented less than 1 percent of all cooks employed in 
the Nation’s eating places. Chefs are usually em- 
ployed in hotels and in expensive restaurants. 


Training and Other Qualifications 


Cooks generally learn their trade either by in- 
formal on-the-job training or, less often, by a 
more formal type of apprenticeship. To become 
a skilled cook requires years of experience. 

Although there are no formal educational re- 
quirements for becoming a cook, employers are 
giving increasing consideration to applicants who 
have taken school courses in restaurant cooking. 
Such courses are offered in some public vocational 
schools, private trade schools, and a few colleges. 
In addition, specialized cooking courses are some- 
times given by local restaurant association groups 
with advice and assistance from the National Res- 
taurant Association. These programs are particu- 
larly valuable because a major portion of the stu- 
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dent’s time is spent in school kitchens which are 
generally well equipped and skill is acquired 
through actual practice cooking. Courses for 
cooks include study in the use and care of equip- 
ment; food standards (selection, preparation, and 
service of food and determining the size of serv- 
ings); proper sanitation procedures—including 
the public health aspects of food handling; cook- 
ing methods such as broiling and the use of steam ; 
and in the preparation of special dishes, such as 
soups, salads and garnishes, and egg dishes such 
as souffles and meringues. 

Experienced cooks may advance to more re- 
sponsible cooking jobs in the same place of em- 
ployment or may transfer to better paying jobs 
in other restaurants, especially if they qualify as 
specialists in preparing certain types of food. 
Promotion from cook to executive chef or head 
cook may take as long as 15 to 20 years; however, 
less time may be required, depending on the educa- 
tional background and other qualifications of the 
person involved and the situation in the particular 
restaurant. The job of head cook or chef is usually 
filled by a man in the better restaurants. In addi- 
tion to being an expert cook, a chef must have 
supervisory ability and a thorough knowledge of 
all types of foodstuffs and kitchen equipment in 
order to organize and direct kitchen operations 
efficiently. Cooks in supervisory positions may 
sometimes advance to managerial positions. 

Cleanliness, the ability to work under pressure 
during peak periods, physical stamina, and a keen 
sense of taste and of smell are among character- 
istics required for the jobs of cook and chef. 
Health certificates which indicate that cooks are 
free from communicable diseases are frequently 
required. 


Employment Outlook 


The shortage of well-qualified cooks and chefs 
which existed in 1956 is likely to continue through- 
out the 1950 decade at least. Although there is 
always keen competition for the best jobs, there 
will be many employment opportunities for well- 
trained cooks in hotels and the better type of 
restaurants. An even greater number of jobs will 
become available for experienced, but less skilled, 
cooks for other kinds of restaurants. Most of the 
openings in all types of eating places will arise 
from the need to replace cooks who die, retire, or 
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resign. Turnover is highest in low-price restau- 
rants where many women cooks are employed. 
Only a small number of openings for to}; posi- 
tions as chefs will be available each year. However, 
opportunities for American-trained cooks to be- 
come chefs are expected to show continu! im- 
provement. A relatively large proportion ot chefs 
were at, or near, retirement age in 1956 and many 
employers were experiencing difficulty in replacing 
chefs, particularly since few were available from 
foreign countries—the traditional hiring source. 
Opportunities will probably continue to be good 
for cooks and chefs in institutions and othe: places 
which maintain eating facilities — hospitals, 
schools, department stores, industrial establish- 
ments, passenger ships, and private clubs. Young 
people will have many opportunities for eiploy- 
ment in kitchen helper jobs where they souietimes 
gain experience helpful in qualifying as cooks. 
Women will continue to find many opportunities 
for employment in the occupation. Although men 
are preferred for cooking jobs in the higher price 
restaurants, the proportion of women employed as 
cooks has been increasing steadily. Morvover, a 
majority of the institutional cooking jobs in places 
such as hospitals and schools are held by women. 
In the long run, employment of cooks and chefs 
is expected to increase with the growth of the 
restaurant industry and closely related businesses. 
(See introductory section of this chapter.) 


Earnings and Working Conditions 


Experienced cooks received weekly wages rang- 
ing from about $50 to $80 in 1955 in large cities. 
Earnings of pantrymen, dishwashers and other 
kitchen workers are considerably less than those 
of cooks. The highest pay is received by head 
cooks or chefs. Chefs generally earn from $5,000 
to $10,000 annually, and some whose reputations 
are well known receive more than $25,000 a year. 
As a rule, cooks’ salaries are closely related to the 
type of eating place in which they are employed. 
For example, short-order cooks in low-price diners 
and luncheonettes generally earn less than cooks 
in medium-price or expensive restaurants, and 
cooks’ earnings are usually highest in hotel res- 
taurants. Earnings also vary by geographic loca- 
tion. For example, male dinner cooks employe 
in hotel restaurants in Boston, Philadelphia, Chi- 
cago, Cleveland, and San Francisco received aver- 
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age earnings of more than $2 an hour in 1955; 
those ci:iployed in Buffalo and Pittsburgh received 
$1.75; «nd those in some southern cities received 
Jess than $1.50 an hour. 

Although some cooks and chefs work a 40-hour 
week, many regularly work 48 hours or more. 
Cooks and kitchen workers generally receive free 


or low-cost meals and, sometimes, are furnished 
uniforms that are needed on the job. 

Modern kitchens in many hotels and in some 
other large restaurants are scientifically arranged, 
air conditioned, and furnished with the latest 
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equipment and laborsaving devices. On the other 
hand, in some of the smaller eating places, work- 
ing conditions may be less desirable. The work 
hazards involved include the possibility of burns 
from steam or hot stoves and injuries from knives 
and broken glass or china. Furthermore, cooks 
and their helpers are frequently required to lift 
heavy supplies and utensils. 

The principal union which organizes chefs, 
cooks, and other kitchen workers is the Hotel and 
Restaurant Employees and Bartenders Interna- 
tional Union. 


Restaurant Managers and Assistants 


(D. O. T. 0-71.21 through .23) 


Nature of Work 


Restaurant managers have overall responsi- 
bility for the operation of establishments which 
serve {ood to the public. They coordinate and 
direct the work of cooks, chefs, kitchen helpers, 
waiters, waitresses, and other restaurant em- 


ployees to insure that food is properly prepared 
and served. Managers also direct such activities 
as hiring and training personnel, purchasing 
food and kitchen equipment, keeping cost ac- 
counts, taking inventories, approving menus, and 
seeing that health and sanitation regulations are 
observed. In addition, their work usually in- 
volves frequent contacts with customers—to es- 
tablish a friendly atmosphere, get their sugges- 
tions on food and service, or handle complaints. 
In a large restaurant, the manager may have 
several assistants including a head cook or chef, 
headwaiter, and dietitian. An increasing number 
of very large restaurants employ specially 
trained assistants—often called food managers— 
to supervise the kitchen staff and be responsible 
for all food preparation, Many small restau- 
rants are managed by their owners or by a paid 
assistant who may also help out on various jobs; 
for example, he may act as cashier and even take 
customers’ orders during busy periods. 


Where Employed 


Approximately 70,000 restaurant managers, 
excluding proprietors, were employed in 1950 in 
eating and drinking establishments. Almost 30 
percent of these managers were women. In ad- 


dition, thousands of managers were employed in 
dining rooms and other eating places in hotels, 
department stores, factories, schools, hospitals, 
private clubs, and other types of establishments. 

Although opportunities for managers exist in 
cities and towns of all sizes, the greatest number 
of large restaurants and, therefore, most man- 
agerial positions are to be found in big cities. 
Some large eating places which employ managers 
are located in remote resort areas and on main 
highways. 


Training and Other Qualifications 


People usually become managers in one of two 
general ways. They may start in a job such as 
cook or waiter and work their way up, or they may 
enter directly as executive trainees. In either case, 
several years of experience in restaurant work are 
necessary to qualify as a manager, though persons 
with a good education may advance more rapidly 
than those without this background. 

In a large restaurant, the promotion ladder for 
restaurant workers with kitchen experience may 
be from a minor supervisory position—such as 
pantry supervisor—to food manager, then to as- 
sistant manager, and later to restaurant manager ; 
top administrative positions as executives in res- 
taurant chains may also be attained. Similar ad- 
yancement is possible for dining room workers 
who have a knowledge of kitchen operations. Ex- 
perience in all aspects of restaurant work is im- 
portant, since managers must be familiar with the 
duties performed and the equipment used by all 
the workers engaged in food preparation and serv- 
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ice. They also must be able to apply their knowl- 
edge about food to such matters as purchase, 
storage, inventory, and cost control. Poise, self- 
confidence, and the ability to get along with people 
are desirable personal characteristics for restau- 
rant managers. 

Although no specific educational requirements 
exist for restaurant managers, employers in the 
larger and more expensive establishments are 
showing an increasing preference for college grad- 
uates. The work-and-study programs offered by 
the few colleges which have specialized 4-year cur- 
riculums in institutional, restaurant, and hotel 
management are generally recognized as the best 
educational preparation. The curriculum usually 
includes preliminary and advanced courses in food 
preparation; specialized courses in restaurant ac- 
counting, catering, management, and sanitation; 
and more general courses such as economics, law, 
marketing, and finance. Another requirement 
for a degree in these schools is three summers of 
work in restaurant or hotel jobs—ranging from 
busboy, food checker, and waiter to dining room 
captain and assistant restaurant manager. The 
valuable experience and contacts with employers 
thus obtained are often of assistance in obtaining 
desirable trainee or other restaurant positions 
after graduation. Individuals who enter restau- 
rant work with this combination of education and 
experience are usually advanced to managerial 
positions within 5 years. 

College graduates with less specialized train- 
ing—especially those with degrees in business 
administration—may also be hired as executive 
trainees. They usually receive on-the-job train- 
ing by rotating through all phases of restaurant 
work. Some trainees go through an industry- 
sponsored program of “executive apprenticeship” 
under which participating restaurants cooperate 
with the National Restaurant Association in pre- 
paring employees for management positions. 


Employment Outlook 


Opportunities for well-qualified people to be- 
come managers of restaurants and hotel dining 
rooms are expected to continue good throughout 
the remainder of the 1950 decade. In 1956, col- 
lege graduates with training in food management 
were in demand for jobs offering good possibilities 
of promotion. There were also good opportuni- 
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ties for experienced restaurant employ: with 
outstanding qualifications to move up th: ‘gh the 
ranks to managerial positions. 

The largest proportion of openings will- ntinue 
to arise from the need to replace mana: s who 
die, retire, or resign. However, a numb: of jobs 
will result from the establishment of nev restau- 
rants. In addition, some assistant man: r jobs 
will become vacant as a result of prom: ‘ons to 
top managerial posts. The expansion o' - xisting 
dining facilities—especially in large hoi: \;—will 
also create new positions for assistant m. iagers. 
Students seeking on-the-job experience i! vestau- 
rants will have good chances for employment, 
particularly in summer jobs in resort ares. 

In the long run, a gradual increase in »nploy- 
ment of managers is expected, as the re:/:vurant 
business continues to expand. Opportuniiivs will 
arise not only in establishments that se: food 
as their principal activity but also in ins: ‘tions 
and other places where large numbers o' people 
are served meals. The best opportunitie vill be 
for men with specialized education in fe «i man- 
agement who have the experience nece- ary to 
manage a large restaurant. There wil! :iso be 
many opportunities, in both the short «1 long 
run, for experienced people with busines: ability 
and the necessary capital, to establish and »ianage 
their own restaurants. However, operating one’s 
own restaurant involves considerable risk o! finan- 


cial loss until the business is firmly established. 
(See introduction to this chapter for further in- 
formation on employment outlook in the restau- 
rant business.) 


Earnings and Working Conditions 


Beginning salaries were $3,600 a year or more 
in 1956 for management trainees who had grad- 
uated from one of the few colleges with special- 
ized restaurant management programs. College 
graduates with several years of restaurant ex- 
perience generally earned between $6,000 and 
$10,000 annually in managerial positions in restau- 
rants and hotel dining rooms. Managers’ salaries, 
which vary considerably by size and type of estab- 
lishment, are generally highest in large or exclu- 
sive restaurants. In addition to salary, some 
restaurants give annual bonuses to their managers. 

Salaried managers usually work 40 or 48 hours 
a week. People who own and manage their own 
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restaur? is often work longer hours. Generally, 


the eve) ug hours worked by restaurant managers 
depend ıı the type of restaurant. For example, 
in city «feterias which close shortly after most 
of the vorkers in nearby businesses have gone 
home, »\:\nagers may have little or no evening 
work. On the other hand, in hotel and other res- 
taurai: which serve late dinners, managers work 
mainly in the evening. Managers usually receive 
free u.:als during the hours they are on duty. 


In larce restaurants, managers may be covered by 
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pension, insurance, hospitalization, and surgical 
plans. 

Managers work in clean and, often, air-condi- 
tioned places. In large restaurants, they usually 
have their own office space. During mealtime 
periods, managers often walk about their estab- 
lishments to check on the efficiency of operations. 
Managers in small establishments usually are on 
their feet for longer periods, since they have more 
direct supervision of kitchen and dining room 
workers than managers in larger restaurants. 


TELEPHONE OCCUPATIONS 


The Telephone Industry and Its Workers 


About 200 million telephone calls are made in 
the United States in an average day. Making con- 
nections for these calls, installing new equipment 
and keeping existing equipment in good working 
order, and performing the many functions neces- 
sary for running a large and complicated business 
required more than three-quarters of a million 
telephone company employees in late 1956. The 
industry offers young persons many employment 
opportunities for steady, year-round work in a 
variety of jobs in communities throughout the 
Nation. Women comprise more than three-fifths 
of the industry’s work force. 


Nature and Location of the Industry 


Providing telephone service for the many mil- 
lions of residential, commercial, and industrial 
customers is the main work of the Nation’s tele- 
phone companies. In late 1956, more than 60 mil- 
lion telephones were in use in the United States. 
More than four-fifths of the telephones are op- 
erated by the associated companies of the Bell 
System. The rest are operated by almost 4,800 
independent telephone companies. Although most 
of these companies are small and are located in 
rural areas, at least 1 company has affiliates in 30 
States. Except in those few instances where lines 
of the independent companies do not tie in with 
those of the Bell System, telephone connections 
may be made between any two points in the 
Nation. 

In addition to providing telephone service, the 
telephone industry is engaged in other communi- 
cation activities. A vast network of cables and 
radio-relay systems, built and maintained by the 
telephone industry, join the many hundreds of 
television and radio stations all over the Nation. 
These services are sold to the networks and their 
affiliated stations. Telephone companies also op- 
erate teletype and private-wire services which 
they lease to business and government offices. 

Telephone jobs are found in almost every com- 
munity in the United States. However, most tele- 
phone workers are employed in metropolitan areas 
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in which population and industrial and business 
establishments are concentrated. Over inree- 
fifths of them have jobs in the 10 most heivily 
populated States: New York, California, Illinois, 
Pennsylvania, Ohio, Texas, Michigan, Massihu- 
setts, New Jersey, and Missouri. 

A brief description of how the telephone sys- 


tem operates may provide the reader a background 
for understanding the various jobs in the indus- 
try. The central office, containing the switch- 
board equipment through which any telephone 
may be connected with any other telephone, :s the 
nerve center of the local telephone con) any. 


Each time a telephone call is made, it travel- rom 
the caller through telephone wires and calles to 
the cable vault in the basement of the centra! office. 
From the cable vault, thousands of pairs of wires 
fan out to a distributing frame where each <et of 
wires is attached to either a switchboard ov dial 
equipment. In order to join the caller’s tele; shone 
to the telephone he is calling, connections are made 
on this frame manually by an operator or auto- 
matically by dial equipment. Calls outside the 
area served by the central office are routed through 
cables to other central offices and then to the re- 
ceiving party’s line. 

In late 1956, more than 200 million miles of 
wire were required to make connections among the 
many millions of telephones in operation. More 
than 95 percent of this wire was in the form of 
telephone cables which are made up of groups of 
individual wires. The largest cables may contain 
as many as 2,000 pairs of wires. In order to pre- 
vent damage to the wires, the cable is encased in 
lead or plastic covering. Much of this cable is 
strung on poles along with open wires. In large 
cities, most of the telephone cables are placed un- 
derground in conduits. Over long distances, such 
as from city to city, the cable is frequently buried 
below the ground where it is safe from damage. 

Some telephone users make and receive so many 
calls that they cannot be handled on a single tele- 
phone line. To take care of these calls, a system 
somewhat similar to a miniature central office may 
be installed on the subseriber’s premises. This 
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system is the private branch exchange (PBX) 
usually found in apartment houses, hotels, office 
buildings, and factories. Other special services 
provided by telephone companies include confer- 
ence equipment installed at a PBX to permit con- 
yersations among several telephones simultane- 
ously, mobile radiotelephone units in automobiles, 
teletype machines in government or business of- 
fices, and telephones equipped to answer calls auto- 
matically when no one is in and to give and take 
messages by recordings. 


Telephone Occupations 


Keeping the telephone system operating re- 
quires a great many workers in many different 
occupations. Chart 65 shows the percentage dis- 


CHART 65 


ALMOST TWO OUT OF EVERY FIVE TELEPHONE 
WORKERS ARE OPERATORS, 1955 


PERCENT OF TOTAL WORKERS. 
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tribution of employment by occupational group. 
Telephone operators, the largest group of tele- 
phone employees, make up about 38 percent of the 
industry’s employment. About one-fourth of the 
telephone workers are engaged in installing, re- 
pairing, and maintaining the telephones, wires, 
cables, switchboards, and other types of commu- 
nications equipment. Clerical workers make up 
about a fifth of the telephone employees and ad- 
ministrative and sales personnel make up about 
a tenth. Engineers, scientists, and other techni- 
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cal personnel such as draftsmen and laboratory 
technicians account for over 3 percent of the in- 
dustry’s employment. Four percent are main- 
tenance and custodial workers who service and re- 
pair the central office buildings, motor vehicles, 
and other facilities of the industry. 

Telephone operator jobs make up one of the 
largest fields of employment for women. The 
duties of the telephone operator include making 
connections for callers by operating a switchboard, 
giving information, and rendering many other 
services. Included among the telephone operators 
are women who hold such specialized jobs as serv- 
ice assistants, instructors, pay-station attendants, 
and long-distance operators. 

The telephone industry employs many skilled 
craftsmen to install, maintain, and repair com- 
munications equipment. These workers can be 
classified into three main groups: (1) The cen- 
tral office craftsmen who maintain and repair the 
equipment in central offices; (2) the line construc- 
tion men who place, splice, and maintain telephone 
wires and cables; and (3) the installers who place, 
maintain, and repair telephones and private 
branch exchanges (PBX) in the customers’ homes, 
offices, and other places of business. 

When complex new central office equipment is 
purchased by a telephone company, it is installed 
by central office equipment installers who are 
skilled workers employed by the manufacturers 
of thisequipment. Though these men are not usu- 
ally employed by the individual telephone com- 
panies, they are covered in this chapter of the 
Handbook because their jobs are so closely con- 
nected with the Nation’s telephone system. (A 
discussion of these workers appears at the end of 
this chapter.) 

To handle the tremendous amount of paper 
work involved in the daily business operations of 
the telephone system, the industry employs a great 
number of office workers. More than a fifth of 
all telephone workers are employed in clerical 
jobs, and most of these are held by women. In- 
cluded are many stenographers, typists, book- 
keepers, office-machine operators, cashiers, recep- 
tionists, file clerks, accounting and auditing clerks, 
and payroll clerks. They keep records of the 
services rendered by the company, make up and 
send out bills to customers, and prepare a variety 
of statements and statistical reports. 

Almost 10 percent of telephone employment is 
made up of administrative and sales personnel. 
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These employees include such specialized workers 
as accountants, attorneys, personnel officers, pur- 
chasing agents, tax agents, statisticians, and train- 
ing specialists. 

The telephone industry employs a considerable 
number of scientific and technical personnel in- 
cluding about 20,000 engineers, draftsmen, and 
engineering aids. These employees are engaged 
in planning, designing, and constructing new fa- 
cilities and in solving the engineering problems 
that arise in the day-to-day operations of the tele- 
phone system. Other engineers are employed in 
sales development work. Many of the top super- 
visory and administrative jobs are held by per- 
sons with an engineering background. (A de- 
tailed discussion of the duties, training, and 
employment opportunities in the engineering field 
appears elsewhere in this Handbook. See index.) 

About 4 percent of the telephone industry’s 
workers are engaged in maintaining buildings, of- 
fices, and warehouses; in operating and servicing 
motor vehicles; and in other service jobs in of- 
fices and plants. Skilled maintenance workers in- 
clude stationary engineers, carpenters, painters, 
electricians, and plumbers. Other maintenance 
and custodial workers employed by the telephone 
industry are janitors, porters, watchmen, elevator 
operators, and guards. The duties, training and 
other qualifications, employment outlook, and 
earnings of the principal telephone occupations— 
central office repairmen, installers, linemen and 
cable splicers, and telephone operators—are dis- 
cussed at the end of this chapter. 


Employment Outlook 


Many thousands of new workers will be hired 
by the telephone companies during the late 1950’s 
and the 1960’s. Most job openings will arise as a 
result of replacement needs. The growth of the 
industry will also provide a considerable number 
of openings. Although total employment will in- 
crease, there will be variations in the rate of 
growth of different job groups. 

Since 1877, when telephones were first used on 
a commercial basis, the industry has grown 
rapidly. In the first three decades of the 20th 
century, the number of telephones in use grew 
steadily from 1 million to 20 million. During 
the depression, many people were forced to cut 
back their spending, and the number of telephones 
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in use declined to about 17 million by 19°... In 
the late 1930’s, however, the industry ag: 'n re- 


sumed its upward trend and by 1940, ther were 
22 million telephones in use. Expansion : iring 
World War II was severely restricted by « hort- 
age of manpower and materials and an uns. isfied 
demand for new telephone service accun) lated. 
In the postwar period, telephones were i! -'alled 
at an unprecedented rate. Over 32 million new 


telephones were added, bringing the total i1 use to 


60 million by late 1956. The number o! tele- 
phones in use more than doubled from the ond of 
World War II to late 1956. 

Employment in the telephone industry |i: also 
expanded rapidly. However, the number of 
workers has not increased at the same ¥\0 nor 
at the same time as the number of telephones in 
use because of technological changes in ine in- 
dustry and the irregular programs in the » \pan- 
sion of facilities. From only a few tl) ‘sand 
workers in the beginning of the century, <e in- 
dustry’s employment grew to more than | '0,000 


in 1929. As more dial equipment was » into 


service and as depressed business conditi- led 
to a decline in telephone use, employment d pped 
to less than 300,000 in 1935. Although v. ploy- 
ment grew each year after 1935, it was no until 


1945 that employment exceeded the 1929 |\ el. 

In the years directly following World Var II, 
employment rose sharply as the industry cried 
out a huge program of building new faciliti» and 
installing phones to meet pent-up demand. Be- 
tween 1945 and 1948, employment increased 
almost 50 percent. Since then, employment has 
continued to increase, but at a slower rate. In 
late 1956, the industry employed more than three- 
quarters of a million workers. 

During the late 1950’s and the 1960's, it is ex- 
pected that the number of telephones in use will 
continue to increase steadily—at the 1950-55 
rate of about 5 percent per year. This expansion 
will result partly from the increase in population 
and number of family units as well as the growing 
number of business and industrial establishments. 
The 14 million households in the United States 
still without telephones will be another important 
factor in the demand for increased services. 
Other indications of future expansion include the 
trend toward using more than one telephone in 
private homes; the widespread installation of out- 
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door pv lic telephone booths; and the increasing 
deman {or special equipment, such as telephones 
in dift ent colors, dials that are visible in the 
dark, «| volume controls to compensate for im- 
paired nearing. 


Em; ‘oyment in the telephone industry is also 
expect! to grow—but at a much slower rate 
than tie number of telephones in use. As in the 
past, iLe industry will be able to provide an in- 
volume of service per employee as a 
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result of continued technological improvements. 
Both ihe expansion of the industry and tech- 
nologia] changes will affect differently the em- 
ploynint outlook of the various occupational 
grou (Discussions of the employment for 
some .! the large telephone occupations are pre- 
sente ‘ater in this chapter.) 

A} ough the continued expansion of telephone 
servio will create some openings for telephone 
worl. >, replacement needs will be the major 
sow of job openings, resulting in thousands of 
new openings each year. Most openings for 
telep! one operator jobs and for some office jobs 
will) sult from a relatively high turnover rate for 
these workers. A large proportion of these jobs 
are filled by young women, many of whom stop 


work when they marry. Other women who are 
married quit work to raise a family. 


Earnings and Working Conditions 


Earnings data for two large groups of telephone 
workers are collected each month by the U. S. De- 
partment of Labor’s Bureau of Labor Statistics. 

In December 1956, one group—switchboard op- 
erating workers—had average weekly earnings of 
$60.92 and their hourly earnings averaged $1.66. 
The second group, nonsupervisory central office 
craftsmen, installers and repairmen, linemen and 
cable splicers, and their helpers, together aver- 
aged $104.01 a week, and their average hourly 
earnings were $2.38 during the same period. 

Many telephone workers are members of unions. 
Most of these workers are represented by the 
Communications Workers of America, but some 
ave members of independent unions or the Inter- 
national Brotherhood of Electrical Workers. 

Pay rates and progression from the minimum 
or starting rates are usually governed by well-de- 
fined schedules set forth in labor-management 


agreements. These schedules stipulate the amount 
of time required to move from one step to an- 
other as well as the weekly wage increase accom- 
panying each step upward. Usually, pay in- 
creases in craft and operating jobs are given every 
3 or 4 months for the first year or 2 and then every 
6 months until the top of the grade is reached in 
about 6 years. 

Generally, telephone companies’ union con- 
tracts call for premium pay for work in excess of 
8 hours a day or 40 hours a week and for all Sun- 
day work. Most contracts also provide that the 
rate of pay for nightwork shall be 5 or 10 per- 
cent above the basic day rate. Overtime work is 
sometimes required in the telephone industry 
especially during emergencies, such as floods, 
hurricanes, or bad storms. During an “emer- 
gency callout,” which is a short-notice request to 
report to work during nonscheduled hours, the 
worker generally is guaranteed a minimum of 3 or 
4 hours’ pay at his basic hourly rate, and travel 
time to and from the job is counted as worktime. 

In addition to these provisions which affect the 
pay envelope directly, other benefits are provided 
by the telephone companies. Periods of annual 
vacations are granted to workers according to 
length of service. Usually, contracts provide for 
a 1-week vacation for 6 months to 1 year of serv- 
ice, 2 weeks for 1 to 15 years, and 3 weeks for over 
15 years of service. The number of paid holidays 
varies from 6 to 11 days a year depending on local- 
ity. Nearly all companies have sick leave pro- 
visions for their employees. A typical program 
provides that payments for sick leave up to 7 days 
be paid to employees with at least 2 years of serv- 
ice. Provisions for sick leave beyond 7 days are 
covered in benefit plans adopted by most com- 
panies. The majority of the telephone workers 
are covered by group insurance plans which usu- 
ally include sickness and accident insurance and 
retirement and disability pensions. 

The telephone industry has achieved one of the 
best safety records in American industry. The 
injury-frequency rate in the telephone industry 
was the lowest among all the industries surveyed 
in 1955 by the Bureau of Labor Statistics. For 
each million man-hours worked in the industry in 
1955, only 0.9 disabling injury occurred. For 
all manufacturing, the injury- frequency rate was 
12.1. 
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Where To Go for More Information 


Additional information about jobs in the tele- 
phone industry can be obtained from the local 
telephone company or from local unions with 
telephone workers among their membership. If 
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no local union is listed in the telephone directory, 
information may be obtained from the following: 
Communication Workers of America, 
1808 Adams Mill Rd. NW., Washington 9, |). ©. 
International Brotherhood of Electric Work 
1200 15th St. NW., Washington 5, D. C. 


Central Office Craftsmen 


Nature of Work 


In late 1956, the telephone companies employed 
about 66,000 central office craftsmen to test, main- 
tain, and repair the manual and dial central office 
equipment. The central office craftsmen group is 
composed of several occupations with different 
skill levels. These individual occupations are de- 
seribed below. 

One of the primary duties of central office crafts- 
men is preventive maintenance; that is, locating 
and eliminating potential trouble spots before they 
become serious enough to interfere with service. 
Periodic tests are made on all central office equip- 
ment to keep it in good operating condition. An- 
other important function of some central office 
craftsmen is to help locate and analyze trouble 
spots on customers’ lines by using special testing 
equipment located in the central offices. 


Framemen (D. O. T. 753.020). The job of 
frameman is usually the beginning job from which 
a worker may advance to the more skilled central 
office crafts jobs. Under the direction of central 
office foremen, framemen work at the distributing 
frames or panels where thousands of pairs of wires 
come in from lines and cables. In large central 
offices, these frames may be as large as two stories 
high and half a block long. Framemen string 
wires to the proper terminals on the frames and 
then solder the connections. This work requires 
some manual dexterity in making connections with 
small wires. Connections are made according to 
worksheets prepared by other specialized person- 
nel or by oral directions of the testboardmen. 


Central office repairmen (D. O. T. 5-53.235). 
These workers, often called “switchmen,” are re- 
sponsible for the maintenance and repair of the 
circuits and equipment in the central office. These 
repairmen check the central office apparatus, 
switches, and relays, using special tools and gages 
and their knowledge of circuit operations. They 
make repairs and precision adjustments as neces- 


Framemen connect the thousands of pairs of wire that come 
into the central office from lines and cables. 


sary. They also locate and repair trouble spots 
which are reported to them by the testboardmen. 
These workers are sometimes designated accord- 
ing to the type of central office equipment they re- 
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pair, such as manual-equipment repairmen or dial 
office switchmen. In late 1956, the telephone in- 
dus!y employed over 39,000 central office repair- 
men, helpers, and framemen. 


Tesicoardmen (D. O» T. 5-53.310). These work- 


ers help keep services operating efficiently by test- 
ing or and analyzing trouble spots reported on 
customers’ lines. Working at special switchboards 
made up of electrical testing instruments, these 
workers determine the cause and location of the re- 
ported trouble, They then report the nature of 
the trouble either to the line and cable maintenance 
crews or to the central office repairmen who are as- 
signed to make repairs and restore service. Test- 
boavdmen also make periodic routine checks of 
lines and circuits to prevent breakdowns. In late 
1956, almost 16,000 testboardmen were working in 
telephone companies, 


P men (D. O. T. 5-51.510), These workers 


operate and maintain the motors, storage batteries, 

and other equipment needed to provide electrical i : i 

power in central offices. Only a few powermen Central office Taluka ster eects indicated 
are required even in large central offices. In small 

plants, their duties may be assigned to a central 

office repairman. 


Training, Other Qualifications, and Advancement 


Telephone companies usually hire young, in- 
experienced men to be trained for the skilled jobs 
in central offices. Applicants for these jobs gen- 
erally must have at least a high school education or 
its equivalent. A knowledge of the basic prin- 
ciples of electricity is helpful, though not a pre- 
requisite. Pre-employment tests are usually given 
to help select prospective employees. Training 
and experience received in the armed services may 
be helpful to veterans in obtaining jobs as tele- 
phone company craftsmen. 

Most telephone companies have regular pro- 
grams for training new employees in central 
office jobs. These programs include classroom 1n- 
struction as well as on-the-job training. After a 
training course of a few weeks, the new worker in 
the central office is assigned to a starting job. He 
usually begins as a frameman where he works 


alongside the skilled craftsmen under the direction The central office equipment installer making a final check 
of a supervisor or foreman. As the frameman of dial switching equipment in a central office. 
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gains skill and experience, he may advance to cen- 
tral office repairman. A person assigned to a job 
of central office repairman generally receives ad- 
ditional classroom instruction lasting 6 weeks or 
longer. Instruction includes such courses as the 
principles of electricity and magnetism and fun- 
damentals of equipment maintenance, as well as 
special courses on the particular type of central 
office equipment used by the company employing 
the repairman. Central office repairmen may be 
promoted to the job of testboardmen. In some 
cases, employees move directly from framemen to 
testboardmen. Normally, it takes at least 6 years 
from the time a man is first employed to reach the 
top step in the progression schedule as central of- 
fice repairman or as testboardman. 

Central office craftsmen receive training 
throughout their careers with the telephone com- 
pany. As new types of equipment and new main- 
tenance procedures are developed, these men are 
given additional training. This may consist of 
attending schools for short periods of instruction. 
Many workers move into central office jobs from 
other types of telephone jobs. For example, some 
men start out as telephone installers or as line- 
men and eventually transfer to jobs as central 
office craftsmen with additional training. 


Employment Outlook 


In the late 1950’s and the 1960's, young men will 
find many opportunities for employment in central 
offices of telephone companies. Many of these 
openings will arise from the expected expansion 
of telephone facilities and the growing complexity 
of central office equipment. (See p. 600 for a dis- 
cussion of the long-run outlook for the demand 
for telephone services.) The wider use of the dial 
system along with the conversion of more central 
offices to the automatic message accounting system 
will greatly increase the amount of new central of- 
fice equipment in use. Many additional central 
office craftsmen will be needed to install, test, main- 
tain, and repair this equipment. It is expected 
that central office craftsmen will be one of the 
faster growing groups of telephone employees. 
Job openings will also result from the need to re- 
place those workers who die, retire, or leave the in- 
dustry to take other jobs. Death and retirement 
alone are expected to create 10,000 job openings in 
the 1956-66 decade. 


+ 
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Earnings and Working Conditions 


Central office craftsmen are the higbe è paid 
group of skilled workers in the telephone i. lustry. 


The amount the individual earns depend on the 
occupation and the geographical locatio; of his 
job. The following tabulation shows the verage 
hourly earnings of testboardmen and cent: | office 
repairmen, including framemen, employed | y class 


A telephone carriers in October 1956, \.r the 
United States as a whole and by region: 


Central 
Test- ffice 
Region board- |re airmen, 
men including 
fro memen 
United States. - 2-2 set $2, 45 
New:Eingland. sareen Ss $2. 60 


Middle Atlantic__ 
Great Lakes- - 
Chesapeake __ 
Southeastern_ 
North Central_ 
South Central 
Mountain 
Pacific 


ò rs 
a 


Average earnings for the country as a v :ole of 
testboardmen was $2.45 an hour, and $2.31 for 
central office repairmen. Average hourly earnings 
of testboardmen ranged from $2.37 an hour in 
the Mountain States to $2.80 in the Middle Atlan- 
tic States. For central office repairmen, average 
hourly earnings ranged from $2.14 an hour in the 
Mountain States to $2.45 in the Middle Atlantic 
States. 

Earnings vary considerably with length of serv- 
ice in central office jobs, as illustrated by the wage 
schedule in one city (effective 1956). According 
to this wage schedule, framemen start out at a 
basic weekly rate of $52.50 and can work up to a 
maximum of $94 after 5 years. At any time dur- 
ing this period, if a vacancy occurs and the 
worker is qualified, a frameman may move into 
the job of central office repairman or testboardman 
on a higher pay schedule. Central office repair- 
men and testboardmen can reach a maximum of 
$110 after 6 years of periodic increases. 

Since the telephone industry gives continuous 
service to its customers, the operation of a central 
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office i: » 24-hour, 7-day-a-week job. Therefore, 
atral office craftsmen work schedules 
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lighted surroundings. Central office craftsmen 
are covered by the same provisions governing 
overtime pay, vacations, holidays, and other bene- 
fits that apply to telephone workers generally. 
(See p. 601.) 


Linemen and Cable Splicers 


some 

which clude evenings, nights, and weekends. 
Emple; «es in central offices work under compara- 
tively vorable conditions in clean and well- 
Nature of Work 


The vast network of wires and cables which 
the central offices to the millions of tele- 


conne: 
phones and switchboards in customers’ homes and 
buildings is constructed, maintained, and repaired 
by linemen and cable splicers and their helpers. 
In toso operations, telephone companies em- 
ploy! bout 22,000 linemen and 17,000 cable 
splic Almost 7,000 foremen and 9,000 cable 


splice helpers and laborers were employed in 


thes vations in late 1956. 

Lin (D. O. T. 5-53.410). These workers 
place wares and cables and perform all the other 
tasks necessary for constructing new telephone 
lines sd maintaining and repairing existing lines. 
In new line construction, they dig holes in the 


ground, place and tamp in telephone poles, and 
attach ihe crossarms and other fixtures that sup- 
port the wires and cables. The linemen climb 
poles and raise and attach the wires to the insula- 
tors on the poles. They place cables on the poles, 
leaving the cable ends free for the cable splicer 
to connect later. In urban areas, they may also 
place cables in underground conduits. Linemen 
usually work in line construction crews of 2 to 
5 men. A foreman directs the work of several 
of these crews. 

Although the installation of new telephone lines 
is an important aspect of the job, much of the 
linemen’s work consists of the repair and mainte- 
nance of existing lines. Linemen are sometimes 
assigned certain sections of lines which they in- 
Spect periodically. In connection with their in- 
spections, they make minor repairs and line 
changes. When wires or cables break or when a 
pole is knocked down, linemen are sent immedi- 
ately to make emergency repairs. The line crew 
foreman keeps in close contact with the testboard- 
man who directs him to any trouble spots in the 
line. 


r 


Lineman on pole secures wire with a metal strap. 


Cable Splicers (D. O. T. 5-53.950), After the 
linemen have placed the wires and cables on poles 
or under ground, cable splicers working on aerial 
platforms or in manholes connect the individual 
wires within the cables in such a way as to keep 
each circuit continuous. Cable splicers also re- 
arrange pairs of wires within a cable whenever the 
lines have to be changed. At each splice location, 
they wrap insulation around the wires and seal the 
joint with a lead sleeve or other type of closure. 
Occasionally, they fill the sheathing with inert gas 
under pressure to keep moisture out. Splicing is 
a very responsible and exacting job; an incorrectly 
spliced cable can lead to a serious breakdown in 
telephone service for the subscribers on the line. 

In addition to connecting new cable, cable 
splicers also maintain and repair cables. Pre- 
ventive maintenance is extremely important be- 
sause a single defect in a cable may result in a 
serious interruption in service. Many trouble 
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spots can be determined through electrical and gas 
pressure tests and measurements made from the 
central office testboard. 


Training, Other Qualifications, and Advancement 


Telephone companies hire young, inexperienced 
men and train them for the job of lineman or 
cable splicer. New employees for these skilled line 
and cable jobs usually must have a high school 
education or its equivalent. Knowledge of the 
basic principles of electricity is also helpful, 
though not a prerequisite. Preemployment tests 
are often given to help determine the applicant’s 
aptitudes. Some of the line and cable work is 
strenuous, requiring the climbing of poles and the 
lifting of lines and equipment. Telephone com- 
panies look for young men with agility, good 
physical condition, and manual dexterity. Man- 
ual dexterity is important, particularly for cable 
splicers. Many young persons who have received 
telephone training and experience in the armed 
services are given preference for job openings and 
are brought in above the entry level. Veterans are 
frequently granted some credit for telephone 
training and experience received in the armed 
services. 

Telephone companies have established compre- 
hensive training programs for these jobs. New 
workers are given classroom instruction in addition 
to on-the-job training. Classrooms are equipped 
with actual telephone apparatus, such as poles, 
crossarms, and other fixtures, to simulate working 
conditions as much as possible. The new workers 
receive their initial training by learning to climb 
poles under close supervision. They are taught 
safe working practices to avoid the hazards of 
power wires and falls. After a short period of 
this training, the new lineman is assigned to a 
line crew and goes out in the field to work with 
experienced men. He continues to learn while on 
the job under the supervision of the line foreman. 
It usually takes about 6 years for the lineman to 
reach the top of the pay schedule. 4 

In other cases, new men are first assigned as 
cable splicers’ helpers. Working with experienced 
cable splicers under the direction of a splicing fore- 
man, they gradually acquire all the skills of the 
trade. After working 3 or 4 years as a cable 
splicer’s helper, a man may advance to cable splicer 
and may reach top pay for the job in another 2 
or 3 years. 
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Line construction craftsmen continue to receive 
training throughout their careers with ‘he tele- 
phone company in order to qualify for i lie more 
difficult assignments and to keep up wit!) techno- 


logical changes in the industry. Cross-iraining 
(switching workers from one job to another) pro- 
vides additional advancement opportunities for 
workers in the telephone industry. For «xample, 
after a few years of working as a linemu, a man 
may be transferred to the job of central office re- 
pairman or to telephone installer and latve to tele- 
phone repairman. The amount of such shifting 
depends on the needs of the company and the 
aptitude of the workers. 
Employment Outlook 

Employment of linemen and cable s) iicers is 
expected to increase moderately during ‘he late 
1950’s and the 1960’s. Replacement neds, how- 


ever, will provide most of the job openings for 
new workers. 


In order to meet the pent-up demand for new 
telephone services which had accumulate! during 
World War II, telephone companies move than 


doubled their employment of linemen »ud cable 
splicers from 1945 to 1948. Since 1949, {here has 
been only a small growth of employment in these 
occupations. The anticipated expansions in line 
construction will result in only a small increase in 
employment of these workers. 

Because of the strenuous nature of the work, 
some linemen are unable to continue in the occu- 
pation after they reach 50 or 55 years of age. Those 
linemen who have not already been transferred to 
other crafts jobs by the time they reach their fifties 
are usually transferred to some less physically 
demanding job. Replacement needs resulting 
from transfers to other jobs, retirements, or deaths 
are expected to create about 10,000 openings dur- 
ing the 1956-66 decade. 


Earnings and Working Conditions 


Cable splicers have higher wage rates than line- 
men. In October 1956, cable splicers averaged 
$2.36 an hour and linemen averaged $1.84. 

The following tabulation shows the average 
hourly earnings for linemen, cable splicers, and 
cable splicers’ helpers employed by class A tele- 
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phone carriers in October 1956, for the United 


States «s a whole and by region: 

i Cable | Cable 
Region splicers | splicers’ [Linemen 

helpers 
United tes--3-4 ORN $2. 36 $1. 43 $1. 84 
New I an dee $2.42 | $1.40 $1. 64 
Middle tiot Hio 2. 52 1. 36 1. 87 
Great L: 2, 42 1.47 1. 87 
Chesaper 2. 32 1. 41 1. 59 
Southe: 2, 25 1. 45 1. 68 
North C 2. 09 1,49 1.75 
South Central- -1-4-21 2, 46 1. 64 2.14 
Mountain- -_2: SS oSeeeeeee 2. 16 1. 59 1. 70 
Pacific... . ._. 2.2 aera 2, 28 1. 52 1. 91 
eee 
Pay rates within the jobs also depend to a con- 
sideri)le extent upon length of service. For ex- 
ample, new workers in line construction jobs in 
one area in 1956 began at the basic weekly rate 


of $52.50, Linemen could reach the maximum of 
$107.50 after 6 years of service. Cable splicers’ 
helpers could reach a maximum of $83.50 in less 
than 1 years of service. (However, at some time 
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before reaching this maximum, many helpers are 
reclassified as cable splicers and are thus trans- 
ferred to a new pay schedule.) The maximum 
basic weekly rate of cable splicers was $114.50, 
based upon a combined total of at least 6 years’ 
work as a helper and as a splicer. Linemen and 
cable splicers are covered by the same provisions 
governing overtime pay, vacations, holidays, and 
other benefits that apply to telephone workers 
generally. (See p. 601.) 

Linemen and cable splicers work outdoors in all 
kinds of weather. They must do a considerable 
amount of climbing. In cities, where underground 
cable is used, cable splicers also work in manholes 
under the streets. Here, considerable stooping 
and working in cramped positions are involved. 
Safety standards developed over the years by the 
telephone systems with the cooperation of the 
unions have greatly reduced the hazards of these 
occupations. When severe weather conditions 
damage telephone lines, both linemen and cable 
splicers may be called upon to work long and ir- 
regular hours to repair damaged equipment and 
to restore service. 


Telephone and PBX Installers and Repairmen 


Nature of Work 


Telephone and PBX installers and repairmen 
install and service telephone and private branch 
exchange (PBX) equipment on subscribers’ prop- 
erty and make necessary repairs on this equipment 
when trouble develops. These workers travel to 
the customers’ premises, often driving trucks 
equipped with telephone tools, materials, and sup- 
plies. Since telephone customers move frequently 
and desire new types of service and equipment, 
much of the installers’ work consists of relocating 
or making changes or additions to customers’ ex- 
isting equipment. For example, they may install 
a multiline key telephone system in a business firm 
or change a 2-party line to a single-party line in a 
residence. Installers may also answer a customer’s 
request to add an extension in another room of a 
residence or to replace an old telephone with one 
of the newer models. 

In late 1956, there were almost 79,000 telephone 
and PBX installers and repairmen, making this 


the largest group of telephone craftsmen. Over 
one-half of these men were engaged primarily 
in installing telephones or private branch ex- 
changes. More than 14,000 were engaged in re- 
pairing and maintaining this equipment, and 
about 10,000 were foremen. Although the jobs of 
installing and repairing telephones and PBX sys- 
tems are discussed below as separate jobs, many 
telephone companies combine two or more of these 


jobs. 


Telephone installers (D. O. T. 5-53.030). These 
men install and remove telephones in homes and 
places of business, including coin-box telephones, 
switching equipment, and the associated inside 
wiring located on the subscribers’ premises. They 
connect the newly installed telephones with out- 
side service wires which they run to nearby cable 
terminals on buildings or poles. The installers 
must often climb poles in order to make these con- 
nections. Telephone installers are sometimes 
called station installers. 
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PBX installers (D. O. T. 5-53.020). These skilled 
workers perform essentially the same duties as 
telephone installers, but they specialize in the more 
complex switchboard installations. They connect 
wires from terminals to the switchboards and make 
tests to check their installations. Some of the 
PBX installers set up equipment for radio and 
television broadcasts, mobile radiotelephones, and 
teletypewriters, 


Telephone repairmen (D. O. T. 5-53.240). With 
the assistance of the testboardmen in the central 
office, telephone repairmen locate trouble on the 
subscribers’ telephones, associated inside wiring, 
and outside service wires and make the necessary 
repairs. Sometimes the jobs of telephone repair- 
men and telephone installers are combined and the 
workers are called telephone installer-repairmen. 


PBX repairmen (D.O.T.5-53.240). These men, 
with the assistance of testboardmen, locate trouble. 
Repairmen then make the necessary repairs at 
PBX telephone switchboards and maintain associ- 
ated equipment such as batteries, relays, and power 
plants. Some PBX repairmen maintain equip- 
ment for radio and television broadcasts, mobile 
radiotelephones, and teletypewriters. They may 
also service other electrical signal systems, such as 
buzzer signals, public-address systems, and auto- 
matic-calling systems. Sometimes the jobs of the 
PBX installers and repairmen are combined into 
the job of PBX installer-repairmen. 


Training, Other Qualifications, and Advancement 


Telephone companies hire young, inexperienced 
men and train them for station and PBX installa- 
tion and repair jobs as they do other craft jobs. 
Since much of the work requires contact with 
customers, personal appearance and the ability to 
meet people are important considerations for these 
jobs. Applicants for these skilled jobs usually 
must have a high school education or its equiva- 
lent. To help deter mine the applicants’ aptitudes, 
preemployment tests are sometimes given. 

New entrants are given classroom instruction in 
addition to on-the-job training. Classrooms are 
equipped with actual telephone apparatus to sim- 
ulate working conditions as much as possible. For 
example, in the rooms assigned to installation 
training, telephone poles, cables, and terminal 
boxes as well as typical examples of home and office 
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installations are set up just as they appe: in the 
field. After a few weeks of classroom ining, 
the new workers accompany skilled inst: vrs and 
learn the job by watching and helping t! experi- 
enced men. It normally takes from ‘bout 3 
months to a year of experience before ihe new 
workers are ready to perform installat n work 
alone. 

Telephone and PBX installers and re airmen 
continue to receive training throughout | heir ca- 
reers with the telephone company in orde: 1o qual- 
ify for the more difficult and responsible assign- 
ments. Since technological changes in the 
telephone industry are occurring constan: ly, it is 
the practice of telephone companies to send their 
craftsmen to training schools from time to time 
for instruction as new techniques and de: ‘ves are 
introduced. Cross-training (switching »orkers 
from one job to another) provides addit ial ad- 
vancement opportunities for workers in ^e tele- 
phone industry. For example, after a {: years 
of working as a telephone installer, a ma: nay be 
transferred to the higher paying job of | i\X in- 
staller. Similarly, the telephone repair: . may 
be promoted to PBX repairman, one of ‘he top 
paying jobs. In another case, a new wor): may 
start out as a lineman and then be trans!::red to 
the job of installing and repairing tel hones, 


later moving to either PBX installer or PBX 
repairman. 


Employment Outlook 


Employment of telephone and PBX installers 
and repairmen is expected to continue to increase 
steadily during the late 1950's and the 1960's. In 
this period, the number of telephones in use is 
expected to grow at an annual rate of about 5 per- 
cent a year. As the number of telephones in use 
increases, more installers and repairmen will be 
needed. They will be employed not only to install 
new telephones, but, more importantly, to service 
and repair existing equipment and to disconnect 
and hook up telephones when customers move 
from one place to another. This last factor has 
been particularly significant in recent years 
because of the larger number of persons and busi- 
nesses moving each year. For example, in April 
1956, 1 out of every 5 persons in the United States 
was living in a different house from the one he 
lived in 1 year earlier. 
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In -ddition to job openings arising from the 
growt: of these occupations, replacement needs 
due |. promotions, deaths, retirements, and trans- 
fers io other fields of work will also provide many 
job © portunities for new workers. Although a 
large | roportion of telephone and PBX installers 
and )“pairmen are young men who were hired 
since \Vorld War II, there are also older men in 
these occupations nearing the retirement age. It 
is est inated that death and retirement alone will 
create more than 10,000 job openings in the 1956- 
66 decade. 


Earnings and Working Conditions 


In October 1956, the average hourly earnings 
of te!ephone and PBX installers and repairmen 
in tl United States were $2.31 an hour. In the 
indi\\jual occupations, PBX repairmen earned 


$2.57 an hour and telephone and PBX installers 
eari $2.28. Average hourly earnings for PBX 
rep wn ranged from $1.87 in the Southeastern 
State. to $2.73 in the New England States. For 
telephone and PBX installers, the average hourly 
earings ranged from $1.65 in the Southeastern 


Staic- to $2.62 in the North Central States. In 
October 1956, average hourly earnings of instal- 
lers and repairmen in class A telephone carriers 
in the United States and in the various regions 
were us shown in the accompanying table. 


Telephone companies have pay schedules in 
which the wage rates within each job classifica- 
tion increase with length of service. For exam- 


ple, in the 1956 wage schedule of one area, tele- 
phone installers and repairmen started with a 
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PBX | PBX and 
Region repair- | station in- 

men stallers 
United States. __._._-...-_------- $2. 57 $2. 28 
New England_._----------------- $2. 73 $2. 34 
Middle Atlantic- ----------- -| 264 2. 42 
Great Lakes__------------- 2. 61 2. 20 
Chesapeake__..--.----------- 2. 64 2.10 
Southeastern__._------------- 1, 87 1. 65 
North Central-------------- 2, 62 2. 62 
South Central__ 2. 53 2, 42 
Mountain- -- 2. 35 2.15 
o E e E 2. 50 2. 16 


ee ee St ea 
basic weekly wage of $55 and received periodic 
pay increases until they reached a maximum of 
$109.50 after at least 6 years. PBX installers 
and repairmen began with the same base pay and 
progressed to $114.50. Installers and repairmen 
are covered by the same provisions governing 
overtime pay, vacations, holidays, and other bene- 
fits that apply to telephone workers generally. 
(See p. 601.) 

Telephone and PBX installers and repairmen 
work indoors and outdoors in all kinds of 
weather. Outdoor work includes placing and re- 
pairing the wires leading from telephone poles 
to the customers’ premises. Climbing poles is a 
necessary part of the installers’ job. The work 
of installers and repairmen brings them in contact 
with the public since they work in the subscribers’ 
homes and places of business. These workers are 
subject to emergency callouts in case of breakdowns 
in customers’ lines or equipment. 


Telephone Operators 
(D. O. T. 1-42.00 through 1-42.09) 


Nature of Work 


Telephone operators make up the largest group 
of workers in the telephone industry. The job of 
the telephone operator constitutes one of the 
larger fields of work for women. Telephone com- 
panies employed more than a quarter million 
women in the various telephone operating jobs 
in 1956. The principal duty of most operators is 
to make connections for calls by placing plugs 
the proper jacks or “receptacles” on switchboards, 
and to provide information or assistance to cus- 
tomers or other operators. There are a number 
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of specialized operating jobs. Among such jobs 
are long-distance operators who assist callers in 
completing long-distance calls, They make con- 
nections necessary to reach distant points and re- 
cord necessary data about the calls. Znformation 
operators service customers’ and long-distance op- 
erators’ requests for telephone numbers by re- 
ferring to indexes, bulletins, or files which list 
subscribers by name and by address. Dial- 
service assistance operators provide special serv- 
ices to customers in dial offices by assisting them 
in placing and completing their calls. 


Long distance operators push buttons to make calls to telephones 
in distant cities without help from operators along the way. 


Operators generally work in groups of from 6 to 
15 led by a service assistant. The service assist- 
ant coordinates the activities on her section of the 
switchboard, checks operators in and out of their 
positions according to schedules, and assists op- 
erators with unusual or emergency calls. She 
conducts initial training classes, continues follow- 
up training of newly assigned operators, and 
observes and checks the work of the operators. 

The chief operator is responsible for planning 
and directing the activities involved in the opera- 
tion of switchboards. She oversees personnel 
matters such as hiring, training, and transferring 
of employees. She is assisted in her work by 
assistant chief operators and central office clerks. 


Training, Other Qualifications, and Advancement 


High school graduates between the ages of 18 
and 25 are usually preferred for operators’ jobs. 
Good eyesight and good hearing are always re- 
quired and are carefully checked during the physi- 
cal examination. In addition, the applicant is 
usually given a spelling, arithmetic, and learning 
ability test. A pleasing voice, alertness, manual 
dexterity, legible penmanship, a sense of team- 
work for cooperating with other operators in es- 
tablishing connections, and a stable disposition 
are the main personal qualifications for the job 


of operator. 
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A group of 2 or 3 new employees is generally 
assigned to an instructor (usually the servive as- 
sistant) who teaches them on an individua? basis 
for a period of 2 to 5 weeks. Training consists 
of discussions of procedures, handling contiolled 
practice calls, and drills. With coachin» and 
close supervision, the trainee practices hailing 
the most common types of calls on dumn 1y switch- 
boards to develop skill and speed. After icarn- 
ing the fundamentals of common types o/ calls 


through this type of training, she is assigned to 
a regular position at the switchboard. 

Further training and instruction are given to 
the operator periodically so that she may develop 
maximum skill in handling the other switchboard 
positions. The service assistant continues to coach 
her in special procedures in the different switch- 
board positions such as long-distance, informa- 


tion, and other operating services. The general 
policy of telephone companies is to have a fle ible 
force of operators capable of working at a num- 
ber of positions in the central office. To build 
up a force of all-round operators, cross-tra' iing 
on different kinds of work is necessary. Changes 
in the methods of handling calls and installat ons 
of new central office equipment make it neces ary 
for operators to receive additional training 
throughout their careers. 

A switchboard operator may be promoted to 
the job of service assistant which requires a 
thorough knowledge of all operating practices and 
the ability to instruct, check, and work harmoni- 
ously with her group. In most of the larger cen- 
tral offices, the job of assistant chief operator is 
the next step in advancement for service assist- 
ants. The job of chief operator is usually the 
highest level to which telephone operators may 
advance within a central office. 

Other jobs to which an experienced operator 
may advance are the clerical jobs in the central 
office or in the traffic department's administrative 
office. These clerical jobs are usually filled by re- 
cruiting from the operating staff since the knowl- 
edge of operating procedures is useful in this 
work. Central office clerks assist the chief 
operator in her clerical duties, and administrative 
clerks prepare reports for managing and planning 
the work of the traffic department. One job in 
the administrative office to which a service assist- 
ant or a service observer may advance is that of 
the PBX instructor. She insures good service on 
customers’ PBX boards by teaching the customers’ 
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employees how to operate their PBX boards most 
efficiently. Frequently, qualified operators have 
opportunities to transfer to jobs in other depart- 
ments, as, for example, service representative in 
the business office. 


Emp!oyment Outlook 

There will be a great many opportunities for 
younę women to enter this occupation during the 
late 1950’s and the 1960’s although relatively little 


change in the total number of telephone operators 
is expected. New employees will be hired prima- 
rily to fill jobs resulting from the high rate of 
turnover. A large proportion of these jobs are 
filled hy young women who remain in the industry 
for only a few years. It is estimated that from 
1950 io 1955, the telephone industry hired an 
averave of 100,000 new operator trainees each 
year, primarily to fill the jobs of operators who 
had let their employ. Large numbers will be 
needed! each year during the next decade. 

Avior rising sharply during the World War 


II period, the number of operators employed by 
telepl:one companies has remained fairly stable. 
From 1940 to 1946, employment of operators 
doubied, increasing from about 135,000 to 270,000. 
In the post-World War II period, a tremendous 
quantity of new automatic equipment was in- 
stalled in telephone central offices, considerably 
lessening the workload placed on operators. Al- 
though the number of phones in use grew almost 
100 percent from 1946 through 1956, the em- 
ployment of telephone operators remained fairly 
stable. It is estimated that the number of new 
telephones in use will increase at a rate of about 
5 percent per year during the 1956-66 decade. 
However, continued technological advances will 
enable the industry to handle the increased amount 
of service with little change in the number of 
telephone operators employed. i 
Among technological developments affecting the 
employment of telephone operators are the ex- 
tension of dial systems in long-distance service, 
the conversion of the remaining manual local 
systems to dial service, and the increased use of 
automatic timing and recording devices. How- 
ever, it must be emphasized that even with auto- 
matic telephone procedures, large numbers of 
operators will still be needed. Many types of 
calls, such as information calls, some calls from 
coin telephones, person-to-person calls, and re- 
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verse-charge calls, cannot be handled without the 
assistance of an operator. 


Earnings and Working Conditions 


Telephone companies reporting to the Bureau 
of Labor Statistics showed that average weekly 
earnings of telephone operating employees were 
$60.92 for a workweek of 36.7 hours, or about $1.66 
an hour in December 1956. 

The following tabulation indicates the wide 
range of earnings among the different operating 
categories in class A telephone carriers in 
October 1956: 


ORC A NCTA OTs Sent tan een $2, 43 


Service assistants and instructors_ 1. 89 
Experienced telephone operators_-_ - 1.55 
Wparetormiraineediece est feo 2 se oe se 1.24 


Pay rates for telephone operators also vary 
somewhat by locality. The following tabulation 
shows the hourly earnings of experienced tele- 
phone operators in class A telephone carriers in 
October 1956 in the United States and various 
regions of the country : 


Southeastern 
North Central_ 
South Central. 


Earnings of telephone operators increase con- 
siderably as the employee gains experience and 
skill. For example, under the 1956 wage schedule 
of one city, telephone operators start out at a basic 
weekly rate of $52.50 and received periodic in- 
creases to a maximum of $69.30 after a period of 
at least 6 years. Service assistants receive $9.50 
a week above the operator schedule rates. Eve- 
ning and night differentials are paid to operators 
whose tours of duty end after 7:30 p. m. They 
range from 40 to 80 cents extra pay for each 
evening worked. Operators who work on all- 
night tours of duty receive an extra $1.20 for 
each night worked. Telephone operators are cov- 
ered by the same provisions governing overtime 
pay, vacations, holidays, and other benefits that 
apply to telephone workers generally. (See p. 601.) 

The rooms where the telephone operators work 
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are generally well lighted and well ventilated. 
Adjustable seats are provided for the operators. 
However, workrooms are rather confining and the 
headsets may become uncomfortable, especially in 
the summer in buildings without air condition- 
ing. Most companies provide pleasant, attractive 
lounges for operators to relax in during rest pe- 
riods. Many of the larger central offices also have 
cafeterias where inexpensive hot foods and drinks 
are served throughout the day. 

Since the telephone industry gives continuous 
service at all hours every day in the year, many 


operators work night and evening hours, “\in- 
days, and holidays. However, the basic work 
week is 40 hours. Many operators work | lit 
shifts in order to handle the peak calling |: ids 
in late morning and early evening hours. ior 
example, an operator may have a tour of «ity 
from 8 a, m. to noon and from 4 p. m. to 8). m. 
Because seniority usually determines the sele: ion 
of tours, new workers are most likely to bo as- 
signed to split shifts. Telephone operators are 
also subject to emergency callouts although ‘his 
happens very rarely. 


Central Office Equipment Installers 
(D. O. T. 5-53,010) 


Nature of Work 


Most of today’s central office switching and 
dialing equipment is so large and complex that 
it cannot be moved into a telephone exchange in 
complete units. It must be manufactured and 
installed section by section. Central office equip- 
ment installers make these installations on the 
premises of the local telephone companies. They 
assemble, wire, and test the complex array of 
equipment in locations designated in floor plans, 
making sure that the central office equipment, 
which is the heart of the telephone system, con- 
forms to the manufacturer’s standards to provide 
efficient and dependable service. Installation 
jobs may involve equipping a new central office, 
installing additional units in an expanding local 
office, or replacing outmoded equipment with new 
types of equipment. 

Central office equipment installers are not em- 
ployed by the telephone companies but by the 
manufacturers of telephone equipment. Most in- 
stallers work for one largë manufacturing com- 
pany which provides and installs central office 
and private branch equipment for the associated 
companies. A few smaller firms manufacture 
and install equipment for many of the independ- 
ent companies. 

The central office equipment installers employed 
by these companies are required to travel to the 
various telephone offices within their assigned 
areas. Although these areas may cover several 
States, their work is usually located in or near the 
larger cities in which they reside. On small jobs, 
such as installing a switchboard in a small com- 


munity, an installer may be teamed with o'y 1 
or 2 other installers. However, when a lon: ‘lis- 
tance toll center is to be installed in a big cit. he 


may work with hundreds of other installers. 


Training, Other Qualifications, and Advanceme 


Employers usually require applicants for jo -as 
installers to have a high school education o its 
equivalent. Men with some college educatio are 


often hired for jobs as installers. They have » me 
advantage in competing for advancement whin 
the company, especially if they have engine: ing 
training. It is absolutely necessary that the ap- 
plicant be willing to travel. Preemployment ‘ests 
are generally given to determine the applicant’s 
aptitudes, 

The new employee receives on-the-job training 
supplemented by classroom instruction. He 
usually attends classes for the first few weeks to 
learn the basic operations of installation. After 
this short period, the installer is assigned to a 
supervisor and starts his on-the-job training work- 
ing with experienced installers. After several 
years of experience, he qualifies as a skilled in- 
staller. Training on the job, however, continues 
even after he has become a skilled worker. Tech- 
nical courses are given from time to time to im- 
prove the skill of the experienced installer and to 
train him on new equipment and techniques. 


Employment Outlook 


The development and installation of new types 
of telephone equipment and the general expansion 
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of telep! one service are expected to result in a 
modera: increase in employment of installers dur- 
ing the | ie 1950’s and the 1960’s. Openings will 
also ari © from deaths, retirements, promotions, 
and mo. «ments out of the occupation. 

A tre .cndous postwar expansion in central office 
faciliti: _ of telephone systems all over the country 
resulted in a rapid rise in the employment of in- 
staller- The employment of installers by the chief 
manufi(urer of telephone equipment illustrates 
the gro. th in this occupation. By 1947, the num- 
ber of installers employed by this company had 
grown lo more than 25,000 compared with a pre- 
war pes of 11,500 in 1941. As the backlog of re- 
quiren ts for the installation of new or addition- 
al cent] office equipment was reduced, there was 
a gracl)\! decrease in the number of central office 
install: so that by the end of 1950, the company 
emplo:l 10,000 of these workers. Since that 
time, © ployment has been increasing steadily, 
reachi: about 18,000 in mid-1956. The develop- 
ment »\ | increased use of new types of telephone 
equipn. nt, such as long-distance dialing facilities 
and mi vowave stations, as well as the need to mod- 
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ernize existing central office equipment are ex- 
pected to result in a moderate increase in the em- 
ployment of installers in the late 1950’s and the 
1960's. 


Earnings and Working Conditions 


Installers earn $1.39 or $1.46 an hour, depend- 
ing on locality, according to the major union con- 
tract of August 1956. The contract provides for 
periodic increases until the employee reaches a 
rate of $2.26 or $2.38 an hour after 544 years of 
experience. Employees may also receive merit 
increases above these maximum rates. Time and a 
half is paid for work in excess of 8 hours a day or 
40 hours a week, and double time is paid for work 
on Sundays or holidays. A majority of the in- 
stallers are granted 7 holidays a year. Vacations 
are granted according to length of service. A 
worker with 1 year of service receives 1 week's 
vacation; 2 to 15 years of service, 2 weeks; and 
over 15 years of service, 8 weeks. Most central 
office equipment installers are represented by the 
Communication Workers of America. 


Agricultural Occupations 


The general outlook for farming in the years 
ahead is obscured by doubts whether rising farm 
output will continue to exceed demand. The cur- 
rent situation is partly indicated by the course of 
prices received and paid by farmers (chart 66). 
The adverse parity relationship in recent years 
principally reflects the pressure of surplus sup- 
plies of farm products. Parity is defined as the 
relationship between prices received and paid by 


*Prepared by the U. S. Department of Agriculture. 


* 


farmers that will give farm commodities the same 
buying power that they had in the period 1910-14, 
when prices received and paid were consi lered 
to be in good balance. Rapid technological! prog- 
ress has kept agricultural production running 


ahead of market outlets despite the upward surge 
in population. Unlike many other segments of 
the economy, agriculture cannot anticipate any 
general increase in per capita consumption of its 
products. Expansion of markets will depend 


mainly on growth of the population. 


COURTESY OF U. S. DEPARTMENT OF AGRICULTURE 


Successful farming requires family cooperation. The entire family plans the farm business and home consumption. Farm and 
family activities are closely interrelated. 


614 


AGRICULTURAL OCCUPATIONS 


615 


FARMERS’ PRICES 
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The farm employment situation is adverse 
basically because too many people are employed 
in agriculture. Although the trend in the num- 
ber of farm workers has been downward, the shift 
to other occupations has not yet proceeded far 
enough (in the country asa whole) to bring human 
resources into adequate balance with total job 
opportunities. 

For some years to come, the number of openings 
in agriculture for new workers will be less each 
year than the number that will be required to re- 
place those who leave because of age, death, or 
other reasons. Both the number of farm oper- 
ators and the number of other farm workers are 
expected to continue to decline, though perhaps 
more slowly than in the recent past. By 1975, 
the total number of persons employed in agricul- 
ture may be a fourth less than in 1955. 


AGRICULTURAL MARKETING SERVICE 


Investment per Worker in Agriculture 


Since before World War II, American agricul- 
ture has experienced a spectacular rise in the 
quantity of productive resources at the command 
of each farm worker, In 1956, the investment 
in land, service buildings, livestock, machinery, 
equipment, and other capital for operating a farm 
business averaged about $15,000 per farm worker. 
This figure is about half again as much as the 
average before 1940 in terms of constant dollars. 
By contrast, the average capital investment per 
factory worker today is only about two-thirds as 
much. The march of technology in one sense has 
reversed the former relative positions of farm and 
urban workers with respect to laborsaving and 
production-expanding aids. The increase in farm 
machinery and equipment since 1940 is especially 
startling. In sheer physical quantity, it is about 
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fourfold, and it includes many entirely new types 
of machines. This technological progress has in- 
creased the skills required for many farm jobs, 
and has also raised the amount of capital a man 
has to have to become a farm operator. 


Significance of Agriculture in the Economy 


Despite the less than rosy outlook for job op- 
portunities in farming, agriculture will remain 
one of the larger areas of employment in the econ- 
omy and will offer many opportunities. More- 
over, a significantly expanding list of openings in 
fields closely related to agriculture will be 
available. 

In 1950, 7 million or only about 1 in 8 employed 
persons worked on farms, but about as many more 
were employed at some other stage in the produc- 
tion of commodities of farm origin. Some of them 
were producing farm supplies such as fertilizer, 
processed feeds, and machinery. Others were en- 
gaged in transporting, storing, processing, pack- 
aging, or otherwise fabricating or handling farm 
products along the long route from the farmer to 
the final consumer. Estimates of the relative 
number of people employed at each stage, as com- 
puted from the 1950 Census of Population and 
other information, are shown in the tabulation in 
the next column: 
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Pe: ntage of 
toc’ number 
rm and 
Stage of production rela! workers 
Total, all stages__ k 100.0 
9.7 
47.5 
Postfarm, food industries- 27.2 
Postfarm, textiles and others ~- 15.6 
Range in Scale of Farm Operations 
Farms in the United States have been «/: -sified 
by the Census according to value of their \unual 
sales (table 1). The data show that the iusiness 
firms in agriculture—the farms—vary wi lely in 
the size of their operations. The trend ‘oward 
fewer and larger farms from 1949 to 1954 (1 :ble 1) 
continues the trend during the last quar: cen- 
tury. Both commercial and other (1° ncom- 
mercial) farms decreased in this 5-year riod. 
For farm operators, the consolidation o! arms 
into larger enterprises has meant a need |: >+ more 
managerial skills. It has also meant a 1») d for 
more capital and mechanical equipment 
Farming as a Way of Life 
Farming, as a way of life, offers many | \trac- 
tions to the family. With modern meas of 


transportation and communication, many of the 


TABLE 1.—Farms by economic class, United States, 1949 and 1954 


y ü 4 Number Percent 
Economie classification Value of annual sales 
1949 1954 1949 1954 
Thousands Thousands Percent Percent 
All facrigs 153s vet Seen = otal SAA ee mead Ste eee eer 5, 379 4, 782 100. 0 100. 0 
Commercial farms- $250 and over ! 3, 706 3, 326 68. 9 69. 6 
Class I- $25,000 and over- 2 103 134 1.9 2.8 
Class II- $10,000-$24,999___ 381 449 Wed 9.4 
Class III. $5,000-$9,999__ A] 721 707 13. 4 14.8 
Class IV -| $2,500-$4,999. A 882 811 16. 4 16.9 
Class V___ $1,200-$2,499__ 901 763 16. 8 16.0 
Class VI_- $250-$1,199 1__ 717 462 13. 3 9.7 
Other farms- 3 1, 673 1, 456 31.1 30. 4 
Part-time- $250-$1,199 1__ 639 575 11. 9 12.0 
Residential -| Under $250__ 1, 030 879 19.1 18. 3 
Abnormal ? X 4 3 Sal 1 


p EE eee 
1 Farms with sales of $250 to $1,199 were classified as part-time if the operator worked off-farm as many as 100 days or other income of the operator family 


exceeded farm sales. 


2 Includes, for example, public and private institutional farms and experiment stations. 
Source: Bureau of the Census, U. S. Department of Commerce. 
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former d` ‘erences between rural and urban living 
are vani uing. Many people try to combine the 


best of oth worlds by living in the country. 
Sometin = they also work in the city and become 
part-tin or residential farmers. 

Comm: cial family farms offer advantages that 
are attra:!ive to many families. The economy of 
the farı: `s close at hand, visible to every member 


of the {»:nily, and shared in by all. A family 


whose nwmbers live and work together is likely 
to be a very closely knit unit. 

Many men and women like the greater inde- 
pendence and freedom associated with various 
phases ©! farm work and living and are willing 
to accep! lower economic returns than they would 
consider «i1itable in an urban environment. Con- 
versely, .veater economic incentives are required 
for mai persons to shift to the greater pressures 
and stra: s of urban life. 

Training ‘}pportunities Available for Farming 

The bi t initial training for farming is to grow 
up in a “rm family. However, more than half 
the farı: voys must look toward opportunities out- 
side of »riculture. If one does not have an early 
farm bi-kground, it is usually best to plan a 
training program that will include a period of 


(placement) experience under adequate super- 
vision on a successful farm. Experience as a hired 
worker on the type of farm in which the individ- 
ual is interested is another way to gain necessary 
experience. Most agricultural colleges either 
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require or strongly urge their agricultural majors 
to gain such experience if they have not acquired 
it earlier. : 

Several types of vocational-agriculture train- 
ing are available under the Smith-Hughes Act, 
which provided for vocational training in the high 
schools, and other measures. These include: 

1. All-day programs supervised by teachers who are 
agricultural college graduates. 

2. Young farmer programs consisting of short unit 
courses carried on during the day, with intensive train- 
ing in some aspects of farming such as growing broilers, 
or breeding cattle. 

8, Adult farmer programs in evening classes (or day 
classes in off-seasons) giving intensive training in spe- 
cial problems, such as control of pests, planning adjust- 
ments in land use and treatment, and so on. 

The most significant general sources of infor- 
mation and guidance available to farmers are 
represented by the network of services provided 
by the land grant colleges and universities and the 
U.S. Department of Agriculture. These services 
include the facilities of the various State and 
Federal experiment stations, the Extension Serv- 
ices, and resident teaching. The local county 
agricultural agent is frequently the best point of 
contact for the young person seeking advice and 
assistance in farming. The Farmers Home Ad- 
ministration system of supervised credit repre- 
sents one example of credit facilities combined 
with a form of extension teaching. 

Organized groups such as the Future Farmers 
of America and the 4-H Clubs also furnish valu- 
able training to young farm people. 


EMPLOYMENT OPPORTUNITIES ON FARMS 


Despite the long-run decline in numbers of 
farms, farming is still one of the largest fields of 
employment. Nearly 5 million full-time and part- 
time farmers operate farms. In addition, a large 
number of hired laborers and several million un- 
paid members of the operators’ families work on 
farms at some time during each year. The num- 
ber of hired workers fluctuates seasonally from 
about 1 million in January to nearly 3 million ab 
the peak of the harvest in September. Less than 
a half million hired workers have what may be 
considered year-round jobs, and nearly three- 
fourths of a million work for varymg periods 
from 3 to 10 months during the year- The re- 
mainder, including many students and housewlves, 
work chiefly during the peak harvest season. Also 


included in this group are nearly a half million 
hired farm workers who follow the crops each 
year. Most of these migratory workers travel 
northward as the season progresses and return to 
the South after the last harvest. 

Employment opportunities for hired farm 
workers vary not only from season to season but 
also among geographic areas. Specific informa- 
tion concerning the kinds of jobs available and 
current wage rates can be obtained from the local 
offices of the State employment services. 

In this chapter, information is provided on the 
major types of farms in the United States, and the 
nature of the work and managerial requirements 
for each type. Capital and labor requirements 
and the economic outlook in particular types of 
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EE Fruit, truck, and special crops 
N Feed grains and livestock (Corn Belt) 
General farming 
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farming are also discussed. The principal types 
of farming areas of the United States are shown 
in chart 67. Within each of the areas shown, a 
wide diversity of types of farms is found, but the 
type or types for which the areas are named tend 
to predominate, 


MAJOR TYPES OF FARMING IN 
THE UNITED STATES 
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EJ Range livestock 
g Tobacco ind 


general farming 
© Nonfarming 


EA Wheat and small grains 
& Dairy 
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For some of the selected types of commercial 
family-operated farms discussed, the U. S. De- 
partment of Agriculture has compiled statistics 
concerning capital investment, costs, and income 
(table 2), and total farm acreage, acreage har- 
vested, and farm labor requirements (table 3). 


TABLE 2.— Capital invested, costs, and returns for selected types of commercial family-operated farms, averages for specified 
periods, 1937-55 


Se es 


Item 1937-41} 1947-49 | 1953-55 Item 1937-41] 1947—49 | 1953-55 

Central Northeast Dairy farms—Continued Eastern Wisconsin 
Dairy farms SNES) GER 
Total farm capital----------- $9, 440) $21, 470| $26, 967 || Total farm capital___________ $12, 420) $27, 360| $33, 717 
Land and buildings. -| 5,340) 11, 000| 13, 333 Land and buildings________ 8,700} 16,750) 19, 787 
Machinery and equipment__| 1,160] 2, 400 4, 867 Machinery and equipmen’ 1, 320) 3, 420| 6, 507 
Livestock a nra eee 2,260) 6,400) 6, 133 Livestock 2223s eS 1, 840 5,140} 5, 077 
Gross farm income_ 3,053) 8, 822 9, 600 || Gross farm income_____ 2, 799 7, 981 7, 760 
Total farm expense- --------- 2, 093 4, 930 5, 713 || Total farm expense____ 1, 319 3, 616 4, 487 
Net farm income_-----____ 960 3, 892 3, 887 Net farm income 1, 480 4, 365 3, 273 


v SOS, TOORAINE 
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Taste 2.— (‘apital invested, costs, and returns for selected types of commercial famil i 
PASON A L Contd family-operated farms, averages for specified 


Item 
Dairy jor ms—Continued 


Total farm 
Land a 


capital- 


Machin 
Livestock __.---+ re 

Gross farm income__--------- 

Total farm expense 
Net farm: income----.----- 

Spring wheat farms 
(Northern Plains) 

Total farm capital----------- 
Land anc buildings--~------ 
Machine: and equipment__ 
Livestock 122a 

Gross farm iicome___-------- 

Total farm cxpense---------- 
Net farm income_--------- 


Total farm capital_ 
Land and buildings 
Machinery and equipment-- 
Livestock.. -ics ae a 

Gross farm income__..------- 

Total farm expense 
Net farm income 


Total farm capital__.__------ 
Land and buildings- ------- 
Machinery and equipment_- 
Livestock 


1937-41] 1947-49 | 1953-55 


Western Wisconsin 


$8, 560) $18, 430) $22, 600 


5,560 9,620) 11, 253 

800) 2,620} 5, 013 

1,710) 4,650) 4, 600 

2, 169 6,210} 6, 299 

933 2,926) 3,651 

1, 236} 3,284) 2,648 
Wheat-small grain- 

livestock 

11, 610} 31,090} 42, 353 

8,190} 17,050) 25, 140 

1,660] 5,430) 9, 093 

1, 020 2,610) 2,910 

2, 390| 10,801) 9, 409 

1,518] 4,478) 5,363 

872| 6,323) 4,046 

EA a eee 

Wheat-corn-livestock 

[222 Se 

11, 900} 30, 600} 41, 663 

8, 680] 17,130} 23, 667 

1,210} 4,500) 8, 430 

1,300} 4,390) 5, 267 

2,500} 9,544) 7, 906 

1,373| 3, 572| 4, 556 

1,127] 5,972| 3, 350 

oe a E 

Wheat-roughage- 
livestock 

i ae eres 

8, 690] 27, 630| 39, 263 

6, 420| 14,710} 22, 007 

1,060] 4,030) 7,710 

3,990} 4, 643 

8,988) 8, 828 

3,618} 4, 905 

5,370} 3, 923 


Item 


1937-41 


1947-49 | 1953-55 


Winter wheat farms 


Total farm capital_ 
Land and buildin; 
Machinery and equipment__ 
Mivestatkes2-2=-s-5-0- 042 

Gross farm income- 

Total farm expense- 
Net farm income- --------- 


Total farm capital_.....----- 
Land and buildings-------- 
Machinery and equipment- - 
Livestock. 

Gross farm incom 

Total farm expense- - 
Net farm income 


Corn Belt farms 


Total farm capital----------- 
Land and buildings. 
Machinery and equipment_- 
Livestock.. 

Gross farm income----------- 

Total farm expense- 
Net farm income- --------- 


Total farm capital_---------- 
Land and buildings- 
Machinery and equipment_- 
Livestock..--------------- 

Gross farm incom 

Total farm expense- 
Net farm income---------- 


Southern Plains 


$19, 460 
16, 400 
1, 820] 
820) 

2, 947 

1, 773 

1, 174 


$55, 970| $74, 470 
42,310) 57, 793 
5, 230| 8, 273 
3,810] 3, 873 
14, 186] 10, 723 
4,170] 4, 922 
10,016} 5, 801 


Wheat-pea (Washington 


34, 090) 
27, 490 
3, 640] 
1, 040 
6, 110 
3, 346] 
2, 764 


and Idaho) 


103, 270 
84, 160 
8,720) 13, 430 
1, 720 
18, 365 
6, 501 
11, 864| 13, 877 


Hog-dairy 
15, 200| 32,440) 42, 973 
10,510) 19,340) 25, 977 
1,490} 3,410} 5, 877 
2,060) 6,090) 5, 900 
3,440) 10,191) 11, 353 
1,828) 4,552) 5, 821 
1,612) 5,639] 5, 532 


Hog-beef raising 


10, 770) 
7, 230 
1, 050 
1, 690 
1, 956 
1, 028 

928 


26, 050| 35, 113 
15, 780| 22, 103 
2,390) 4, 043 
5, 210| 5, 823 
6,183] 6, 706 
2,813} 3, 610 
3,370] 3, 096 
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TABLE 2.—Capital invested, costs, and returns for selected types of commercial family-operated farms, averages f specified 
periods, 1937-55—Continued 


Item 1937—41| 1947-49 | 1953-55 Item 1937-41) 1947-45 1953-55 
Hog-beef fattening Tobacco farm- -mall) 
Corn Belt farms—Continued North Caro na 
Tobacco farms—Continued E d 
Total farm capital----------= $20, 380) $46, 930| $59, 780 
Land and buildings- ------- 14, 100| 26,950) 36,303 || Total farm capital- ---------- is $8, 650 310, 853 
Machinery and equipment__| 1,840} 4,100) 7,030 Land and buildings ï 6, 751 8, 917 
Livestocke. 2. ENE EE Se 2,810) 9,940) 9, 967 Machinery and equipment__|__.____ 82) 1, 127 
Gross farm income___ -| 5,560) 20,198) 18, 552 Livestocks cu. te OM aoa 690 447 
Total farm expense- -| 3,040 9, 533| 11,969 || Gross farm income. 3, 600 4, 231 
Net farm income- -~ 2, 520| 10, 665 6, 583 || Total farm expense 1, 24í 1, 665 
Net farm income- --.------|---4--- 2, 354 2, 566 
Cash grain 
Tobacco-cottor ‘arms 
(large) North © | volina 
Total farm capital -| 29,950) 63,100) 88, 030 Mo SIEN 
Land and buildings 25,040) 48, 700) 70, 147 
Machinery and equipment__| 1, 860| 4,220) 7,337 || Total farm capital----------- 30,370. 38, 497 
Livestock 3 930| 2,780) 2, 553 Land and buildings- - .----- 23,740 31, 280 
Gross farm income -| 4,562| 13, 575| 14, 058 Machinery and equipment. 8,670; 4,917 
Total farm expense- - 1,935] 4, 645| 6, 648 Livestock $ 1,800 1, 238 
Net farm income- --------- 2,627| 8,930| 7,410 || Gross farm incom G 11, 49 : 
s Total farm expense- s 7, 56: 
Net farm income... 3, 923 
Tobacco-livestock Se a as 
Tobacco farhie eeaacky) Southern Pied) ont 
Total farm capital__ -| 9,440} 19,050] 23, 720 Tews 
bee and buildings--------| 7,900} 15,870) 19, 080 |! Total farm capital.-_- 4,700] 11,290, 15, 390 
achinery and equipment__ 440) 970) 1,910 L oe a 2 553 
Drea : 820) 1,930] 1 833 and and buildings- 3,610) 8, 210) 12, 
Gross farm income -| 2,046] 5,468] 5, 966 en Ba er nes a oo i oo 
Total farm expense- a 854| 2,134) 2,717 HRAT, : p 
Net farm incomes L- -| 1, 1921. 3, 334|- -3 249 Gross farm income -|| 1,382) 3,581) 4 758 
s à “ Total farm expense = 887 2,016} 2, 888 
Net farm income-_________ 495 1,565) 1, 865 


Tobacco-cotton 
(North Carolina) Black Prairie, Texas 


Total farm capital_____-_____|_______ 16, 130) 20, 993 || Total farm capital -| 8,870} 17,210) 26, 807 
Land and buildings- -| 12,970} 17, 233 Land and buildings____ 7, 290} 13, 540) 22, 177 
Machinery and equipmen 1,370) 2,490 Machinery and equipment__ 680) 1,870} 2,877 


Livestock 


1, 120 663 Livestock 2 620 1,210) 1, 163 
7,076| 8,026 || Gross farm income -| 1,867| 6,104] 6, 539 
3, 868] 4, 874 || Total farm expense._________ 848} 3,014| 3,685 
3, 208 3, 152 Net farm income_-_________ 1, 019 3, 090) 2, 854 


Total farm expense_ 
Net farm income- --- 


Lis Do a ea Sa RR es 
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TABLE 2.- pital invested, costs, and returns nes negra ait commercial family-operated farms, averages for specified 
vem 1937-41] 1947-49 | 1953-55 Item 1937-41] 1947-49 | 1953-55 
High Plains, Texas Sheep ranches Sorne iain’ 
nonirrigated) 
Cotton {+s —Continued : a Total farm capital__-- $25, 380| $66, 740| $85, 087 
i i Land and buildings- 14, 980| 38,520) 54, 000 
F Machi Sa 41 At 9 
Total farm onpital -SEa $12, 100| $28, 870| $36, 837 achinery and equipment. Pet tig aaol ok p 
Land and buildings-------- 9, 570| 24, 120| 29, 057 6 523 15. 826 16, 819 
; : : 5 > 5 
ae and equipment- m pi 3, A 6, Fe Total farm expense. 3789| 8, 918| 12, 228 
fyoRroc' Net farm i bie 2,734, 6,908) 4, 591 
Gross farni | 3,491] 11,886, 6311) ESAE S 5 
Total farm 1,816} 5,475) 4,218 
Net farn 1,675) 6,411} 2, 093 Southwest 
mare Total farm capital _--- 120, 750) 185, 390 
i ; Land and buildings- 94, 520| 159, 580 
High bsg) S oaas Machinery and equipment- -|------- 1,910) 4,723 
Crisa Livestock 22, 170| 18, 337 
Gross farm income- -~ 16, 992| 16, 334 
Total farm expense- 11, 768} 14, 657 
Total farm © .pital__- 47, 290| 84, 833 Net farm income- - 5,224) 1,677 
Land an: buildings- 38, 640| 70, 857 
Machine: y and equipment- 6, 460| 12, 590 Northern aiia 
Livestov\ .... 2 se eee 1, 130 670 Cattle ranches pe 
Gross farr: ine REE , 958| 24, 049 
a o a 20,959) 967 || Total farm capital---- 20, 730} 59, 640] 71, 477 
Net iy incom á à Land and buildings- 11, 730) 33, 320) 42, 290 
ae ee Machinery and equipment. 1,750} 4,570) 7,497 
Livestock__------ ----| 5,970) 16,970) 16,110 
Gross farm incom 3, 183| 11, 166) 9, 838 
Delta (small) Total farm expense- 2,203) 4,700) 6, 376 
ee Net farm income- - 980 6, 466) 3, 462 
Total farm capital. ._.-------|------- 6, 200| 9,770 Intermountain region 
Land and buildings 4, 460 6, 883 
M cinery and equipment- so 2, a RTT tein apiela 29, 050| 67, 510| 67, 363 
5 ivestock-.-------------- ol 3,925 Land and buildings. 13, 930| 26, 620| 29, 123 
ross farm income_-___-------|------- 3, 27 2 017 Machinery and equipments. 1,460} 2,880} 4, 328 
Total farm expense- ---------|------- L37 3 oog || Livestock 12, 780| 34, 500| 30, 073 
Net farm income- ---------|------- 1,923} 1, Gross farm incom 4, 344| 11,760) 10, 485 
————— || Total farm expense- 1,452| 3,095] 5,711 
z Net farm income---------- 2,892) 8,665] 4, 774 
Delta (large-scale) o ee _ 
Southwest 
pies et sete Ea 
Total farm capital _| 110, 310} 153, 467 || Total farm capital_----------|------- 97, 570| 138, 153 
Land and buildings------- 84, 570| 117, 400 || Land and buildings 71, 110| 110, 103 
Machinery and equipment- 13, 680| 25, 640 Machinery and equipment- -|------- 1, 970|. 3, 817 
Livestock -oi e N 7,470| 7,033 A N I eie eniran 22, 440| 21, 447 
Gross farm income- 66, 686| 67, 168 || Gross farm incom 13, 135] 10, 037 
Total farm expense 46, 221| 45, 180 || Total farm expense- ----- -| 7,487) 9,052 
Net farm income 20, 465| 21, 988 Net farm income------ -| 5, 698) 985 


Sovnce: Agricultural Research Service, U: 8. Department of Agricnltire, 
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TABLE 3.—Average acreage and labor used on selected types of commercial family-operated farms, 1955 * 


Type of farm 


Dairy farms: 
Central Northeast- 
Eastern Wisconsin __ 


Western (Wisconsinsa2 222 a semen 8 eae eee ence ae 


Corn Belt farms: 


Tobacco farms: 
Tobacco-livestock (Kentucky) 
Tobacco-cotton (North Carolina) 
Tobacco farms (small) _______ 
Tobacco-cotton farms (large) __ 
Cotton farms: 
Southern Piedmont 
Black Prairie, Texas... 
High Plains, Texas (nonirrigated) 


High Plains, Texas (irrigated)__-_--_-_-_----.___.___ 


Delta: 


Large-scale. 

Spring wheat farms (Northern Plains) 

Wheat-small grain-livestock ___ 

Wheat-corn-livestock 

Wheat-roughage-livestoc 
Winter wheat farms: 


Nolitherm blaine es one ere ey oe eels 
Wheat-pea (Washington and Idaho) ---__--__________ 


Sheep ranches: 
Northern Plains 
Southwest 

Cattle ranches: 
Northern; blaine ee) coheed serene ae ae eee 
Intermountain region- 
Southwest _________ 


Farmland Farm {bor 
Total Cropland Total | Hired 
harvested 

Acres Acres Hours Hours 
201 77 4, 450 710 
127 67 4, 360 520 
Bal ess ae) 143 61 4, 040 490 
163 101 4, 490 580 
218 101 3, 760 | 260 
199 138 4, 180 | 670 
230 192 3, 390 470 

| 

116 31 3, 780 21, 090 
ae 100 40 6, 800 23, 880 
=n 50 20 3, 740 510 
autre 170 70 10, 190 27, 260 
177 58 4, 560 21, 960 
171 103 4, 120 1, 640 
370 282 3, 330 1, 210 
ENEAN 314 277 8, 150 5, 730 
BENSE AA 57 33 3, 390 600 
1, 000 609 35,910 | 232,710 
690 443 3, 300 | 640 
480 328 3, 980 | 480 
770 413 3, 530 230 
pecs stat 3 714 364 2, 480 330 
oF oe 536 361 3, 320 1, 020 
6, 240 237 8, 060 3, 980 
12, 805 18 5, 330 2, 650 
4, 170 293 4, 490 1, 220 
1, 695 166 4, 860 840 
10, 610 21 3, 590 1, 010 


oo ——————————————SSSFSFFSSSFSFSFFFSFSESEeEeee 


1 Preliminary. 
2 Includes sharecropper labor, 


Source: Agricultural Research Service, U. S. Department of Agriculture, 


Corn Belt Farms 


Description 


Corn Belt agriculture includes two general types 
of farming: (1) Growing of grains and soybeans 
for sale, or (2) combinations of these crops with 
forage crops and livestock. Corn, oats, soybeans, 
hay, and wheat are the principal crops grown on 
Corn Belt farms. The chief livestock enterprises 
include hogs, dairy cows, and beef cattle. The 


typical Corn Belt farm has a small poultry en- 
terprise. These crops and livestock enterprises 
are combined in various ways. The specific types 
of farms in each area differ primarily in the 
relative importance of these enterprises. Crop 
farms are located in the level parts of the Corn 
Belt, and the hog-beef raising farms are on the 
more rolling terrain, 
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This is the last cultivation for this field of corn. Equipment used here greatly reduces the time required to produce a crop of corn. 


The capital required to own and operate a Corn 
Belt farm depends on many things, including the 
size of the farm, the quality of the land, the 
amount of machinery needed for the particular 
kind of crop or livestock enterprise, and the size 
of the livestock enterprise. On the average, Corn 
Belt farms have from 160 to 230 acres. Total cap- 
ital requirements for typical commercial family- 
operated farms usually range from about $30,000 
to $100,000 per farm, but many farms have capital 
investments that are much greater. In addition 
to invested capital, a farmer also needs operating 
capital. The usual amount of operating capital 
required ranges from about $3,000 to $8,000 on 
farms whose operators do not buy feeder livestock. 
Where cattle feeding is an important enterprise, 
the amount of operating capital required may be 
double this amount. Capital requirements on the 
average crop farm also are more than twice as 
high as on the average hog-beef raising farm. 

A high proportion of the land in the Corn Belt 
is rented. Consequently, it is not necessary to 


own all of the capital required for a commercial 
farm. Also, many farmers borrow part of the 
capital needed to acquire land, machinery, or 
other working assets. 

Total labor required on Corn Belt farms usually 
varies from about 3,000 to 5,000 man-hours per 
year. On crop farms, this is largely seasonal la- 
bor, as most of the work is done in spring, summer, 
and fall. On livestock farms, particularly dairy 
farms, livestock must be cared for the year round. 
The total labor requirements on typical livestock 
farms are considerably above those on crop farms, 
and the labor is distributed more evenly over the 
year. 

Net incomes on commercial family-operated 
crop farms averaged about $7,500 per year during 
the period 1953-55, compared with $3,100 on hog- 
beef raising farms (table 2). Net incomes on 
other types of Corn Belt farms usually were 
within this range. These estimates make no al- 
lowance for rent or interest paid. If the farmer 
rents all or part of the land he operates, or if he 
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pays interest on borrowed money, his net return 
is correspondingly reduced. 


Nature of Work 


Farming in the Corn Belt is highly mechanized 
and a variety of equipment is used. One require- 
ment of a successful farmer is ability to service 
and use machinery properly so as to minimize 
wear and tear, avoid accidental damage to equip- 
ment, and safeguard the lives of those who work 
on the farm. A closely related attribute is me- 
chanical skill, which enables him to obtain the 
maximum amount of high-quality work in a 
minimum of time. 

A knowledge of soil management and mainte- 
nance and of crop varieties is useful in obtaining 
high crop yields. Timely preparation of seed- 
beds, and timely planting, fertilizing, and culti- 
vating also contribute to high yields. 

If livestock enterprises are included on the 
farm, as they usually are in the Corn Belt, addi- 
tional skills are required. Success with livestock 
includes not only the ability to feed and care for 
the stock, and to recognize symptoms of common 
livestock diseases and parasites, and to treat them, 
but also to know when to buy livestock, the kind 
to buy, the price to pay for the grade of livestock 
to be purchased, and when to have stock ready for 
market. 
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Farming in the Corn Belt requires mor: hours of 
labor on the part of the operator than :'o some 
other types of farms, and more than most onfarm 
jobs. Although long hours of work are equired 
on most farms in some seasons, the wo: offers 


sufficient variety so that, for the mosi part, it 
does not seem wearisome. 

The successful farmer should also be able to 
assume risks, make decisions, and accept ‘ie con- 
sequences. He must maintain a flexible method 
of operation; particularly he must be «lert to 
changes in weather and markets so he ca): adjust 
his operations to take advantage of econcinic and 
physical changes and to minimize losse: 


Outlook 


A Corn Belt farm of average size and !:rtility, 
well-financed and well-managed, will provide a 


good living for a farm family. Total 0‘ put of 
the average Corn Belt farm is larger ‘an the 
average for farms in most other areas High 


output permits greater efficiency in production. 
Favorable long-term prospects for farmi: < in the 
Corn Belt are based on this relatively »reater 
efficiency. A good living will be possible. even if 
the farm is relatively small or the farmer is heavily 
in debt, but it will require exceptional management 
and hard work. 


Wheat Farms 


Description 


Wheat is probably grown on more farms and 
over a wider area than any other crop in the 
United States. It is a major enterprise on many 
farms in the Plains States and in certain areas 
in the Intermountain and Pacific Coast States. 
(See chart 67.) In these areas, Shortage of pre- 
cipitation, particularly summer rainfall, limits 
crop production. In years when precipitation is 
less than average, crop failures or near crop fail- 
ures are likely to occur. Crop failures are not 
uncommon from time to time because of hail 
storms, wind blowing, or winter killing. 

In the Northern Plains States, crops are planted 
in spring. Wheat, barley, rye, flax, and hay are 
the common crops. In the Central and Southern 
Plains, wheat is planted in the fall and is grown 
in rotation with sorghums for both grain and 


forage. On the nonirrigated lands of California, 
wheat, barley, and flax are grown in the winter, or 
rainy, season. In the wheat-producing areas in 
the Intermountain and Pacific Northwest areas, 
wheat is about the only cash crop grown. In the 
more humid sections of the Pacific Northwest, peas 
are rotated with wheat. In the less humid wheat- 
producing areas in the Pacific Northwest, Inter- 
mountain, and Plains States, wheat is rotated 
with summer fallow. In the transition area be- 
tween the Corn Belt and the Plains, wheat 1s 
grown in combination with corn. Some acreage 
of nontillable land exists almost everywhere 1m 
the wheat-growing areas, particularly along the 
banks of rivers, the hillsides, and mountain slopes: 
This land is generally grazed by cattle or sheep- 
In most of these instances, sufficient hay or other 
forage is produced for winter feeding. Where corn 
is produced, hog enterprises usually are found. 
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On most wheat farms, an operator with one of these s 


f Wheat farmers have been among the leaders 
in farm mechanization. The modern wheat farm 
is operated with heavy motorized equipment. 
More than half of these farms have two tractors, 
which range in size from about 20 to 40 horse- 
power. The average investment in farm machin- 
ery and equipment on a typical wheat farm in 1956 
was about $10,000. Typical wheat farms average 
about 500 to 800 acres in size. The total capital in- 
vested in a typical wheat farm in the Northern 
Plains in 1953-55 averaged about $40,000 and in 
the Southern Plains about $75,000 (table 2). The 
farm operator, however, does not need 100 percent 
equity in the farm business. About two-thirds of 
the wheat farms are rented and part of the one- 
third of the farms owned by farm operators are 
mortgaged. 

Total labor required on typical wheat farms 
varies from about 2,500 to 4,000 hours a year. 
Most of this labor is concentrated in two periods: 
(1) At seed bed preparation and planting time, 
and (2) at harvest time. Of course, if livestock 
enterprises are combined with wheat farming, 
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elf-propelled combines can cut about 30 acres of wheat in a 9- or 
10-hour day. 


there is a more uniform distribution of labor 
during the year. Wheat farming has been rela- 
tively profitable since the beginning of World 
War II except for occasional years when yields 
were low. From 1953 to 1955, net farm income 
averaged about $4,000 on spring wheat farms and 
about $6,000 on winter wheat farms. The net in- 
come averaged nearly $14,000 on wheat-pes 
farms. 


Nature of Work 


sk under which 


Because of conditions of high ri 
most wheat is grown, the operator should have 
sufficient capital to carry him over years of crop 
failure. He should be able to work at top speed 
for long hours during rush seasons. Effective use 
of labor on wheat farms depends on having tr: 
tors and farm machinery in working order. 
Ability to service and operate farm machinery 
essential for successful wheat 


is, therefore, 
farming. 
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Outlook 


The average size of farms in most wheat areas 
has increased steadily during the last quarter cen- 
tury, but the number of such farms has declined. 
This decline has occurred because operators of 
larger farms have bought out operators of smaller 
operating units. This process is continuing. 
Farms of less than medium size tend to have 
higher costs per unit of product than do larger 
farms. Unless a prospective farmer is prepared 
to accept low returns for both his capital and his 
labor, he should not plan to operate a small wheat 
farm. Years of low income because of poor crops 
and unfavorable prices frequently come in suc- 
cession. Average yields of wheat lands vary in 
some localities from only about 7 to 35 bushels 
per acre. A wheat farmer should be prepared to 
overcome the effects of the lean periods. 

A prospective wheat farmer also needs to know 
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about Federal Government programs and how 
they may affect him. Wheat is one o! several 
major farm crops that receive price sup} )t under 
Federal Government programs. Ot! : farm 
crops that are price-supported include co! ! on, rice, 
corn, tobacco, and peanuts. Acting under these 
programs, the Federal Government seis a cer- 
tain price called a “support price,” on eal: of the 


supported commodities. The Government makes 
this effective by offering to buy or to lend money 
on the crop at this price. 

To get the support price, when supplies are 
large, the farmer must not plant more than a 
certain acreage of the crop. Each wheat farmer, 
for example, has an acreage allotment. He must 
not plant more than this acreage of wheat if he 


wants to receive price support. The Soil Bank 
Program is a further program for reducing acre- 
age of wheat and other surplus crops even below 
the allotment level. 


Cotton Farms 
Description cotton farming is difficult because of the need for 
more reliable methods of weed control and the 


Cotton growing requires hot weather and a 
long growing season. This restricts production of 
cotton to the southern half of the United States. 
Within this broad region, conditions under which 
cotton is grown vary from area to area, depend- 
ing on weather, soils, labor supply, and many 
other factors. 

The type of power used on cotton farms varies 
from 1 and 2 mules, which are still used on some 
farms in the Southeast, to large tractors with 4- 
row equipment which are used in the Mississippi 
Delta and the irrigated areas of the Southwest. 
In most areas, hand hoeing is needed to insure 
proper spacing of cotton as well as to control 
weeds not killed by mechanical cultivation. The 
time required for this work varies from 2 to more 
than 50 hours per acre during the growing season. 
Mechanical choppers, cross cultivation, flame cul- 
tivation, and chemical weed control have been used 
in a few areas to reduce the amount of hand labor 
for hoeing and chopping. 

Mechanical pickers have been used extensively 
in areas with relatively level land and large fields 
such as the Mississippi Delta and irrigated areas 
in the Southwest. However, pickers are not used 
exclusively in any area. Full mechanization of 


large capital investment needed for equipment. 
Hand labor is sometimes used for picking cotton 
so as to maintain an adequate labor supply in 
the area for chopping and hoeing operations. The 
total labor required for cotton production varies 
from about 20 hours to 170 hours per acre, de- 
pending on the area, the degree of mechanization, 
and the yield of cotton. 

The amount of commercial fertilizer used varies 
from none in the dryland farming areas of the 
Southwest to 500 pounds or more in parts of the 
Southeast. The amount and kind of insecticides 
used varies considerably. Sometimes as many as 
15 applications are made in a year. In dust form 
or its equivalent, these applications of fertilizer 
may total nearly 200 pounds per acre. The de- 
velopment of strains of insects immune to the new 
types of insecticides also causes a problem in in- 
sect control. 

One or more enterprises are usually carried on 
together with cotton growing. Additional enter- 
prises provide fuller utilization of labor and 
equipment because these resources can be used 
when not needed for cotton. Restriction of cotton 
acreage through acreage allotments also releases 
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Mechanical cotton pickers are used in areas where the fields are | 
k by hand, but field waste, grade loss, and cost of the machine may offset much of the 


as much cotton as 20 men can picl 
gain from savings in labor. 


productive capacity for other enterprises. Corn, 
small grain, soybeans, grain sorghums, peanuts, 
tobacco, beef cattle, and dairying are among the 
important supplementary enterprises on cotton 
farms. 

The requirements for land, labor (table 3), 
and capital (table 2) on some cotton farms, are 
averages for groups of farms. Thus, require- 
ments for individual farms in the respective areas 
will differ from the averages, depending upon size 
and degree of mechanization. A large part of the 
labor used on the small Delta cotton farms and 
the Southern Piedmont cotton farms is supplied by 
family labor. On these farms, & part of the labor 
for chopping and picking may be hired. On the 
large farms in the Delta of Mississippi, family 
labor makes up a small proportion of the total. 
The labor requirements may be supplied by either 
cropper or hired labor. On Black Prairie and 
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large and the land is relatively level. A machine can pick 


High Plains cotton farms, chopping and pick- 
ing labor is hired but as these farms are rather 
highly mechanized, a large proportion of the other 
labor is family labor. 

The amount of capital required varies from 
about $10,000 on small Delta cotton farms to 
about $150,000 on large Delta farms. The small 
Delta farms average 33 acres of cropland and 
use about 3,400 hours of labor annually. Large 
Delta farms have about 600 acres of cropland 
and use about 36,000 hours of labor each year. 
Capital required per acre of cropland harvested 
varies from about $130 on the nonirrigated farms 
in the High Plains to about $310 on irrigated cot- 
ton farms in the same area. 

Net farm income ranges from an average of 
about $1,900 on the Southern Piedmont cotton 
farms to about $22,000 on the large-scale farms in 
the Mississippi Delta. 
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Nature of Work 


In addition to the usual skills needed in crop 
farming, a cotton farmer should know the special 
requirements of the cotton plant which differ from 
those of other crops and also from area to area. 
The skills required vary also with size of operation 
and degree of mechanization. The larger farmers 
will need skill in the management of labor. The 
financial risk is unusually high in some areas be- 
cause of hazards of weather. A farmer in such 
areas will need sufficient capital to carry him over 
years of low income. 


Outlook 


The acreage of cotton grown in the United 
States has declined by roughly 60 percent in the 
last quarter century. In some areas, such as east- 


Tobacco 


Description 


Tobacco is produced chiefly in the eastern part 
of the United States. The main producing belt 
is in the east central part, but smaller districts are 
scattered over a large region. There are many 
types of tobacco and each requires a different soil 
and climate. The largest type is flue-cured to- 
bacco; the second largest is burley. Although to- 
bacco is produced under a variety of conditions, 
some common characteristics dominate. First, the 
labor requirements are high; second, the acreage 
grown by each operator is small, and third, a gov- 
ernment. acreage-allotment and price-support pro- 
gram is in effect for virtually all types of tobacco. 

Tobacco, farmers have been slow to mechanize. 
Although the use of tractors has increased greatly 
in recent, years, one- and two-mule equipment is 
still used i in many areas, either entirely or for cer- 
tain operations, such as cultiyating. 

The, total, labor, required to produce an acre of 
tobacco varies from about 250.to 500 hours per 
acre, depending on the type of tobacco grown, the 
extent of mechanization, and other;related meth- 
ods of operation. Because, some, operations .in to- 
bacco require a rather large crew, some hired labor 
is commonly needed, Sharecroppers supply much 
of the labor ọn; large farms, t Certain practices 
aimed at reducing the quantity of hand labor have 
been introduced with marked) results; The/sub; 


ern Oklahoma and northeastern Texas, co! | on pro- 
duction has almost ceased. In many oth: areas, 
farmers are shifting to other types of | 1ming, 
taking on other enterprises, or leaving i © farm 
for jobs in industry, On the other hand. : |e acre- 
age in cotton in the Lower Rio Grande \ lley of 
Texas and in the irrigated areas in the So uhwest 
is larger than it was in 1933 before cont: |s were 
first placed on cotton acreage. In gene sl, net 


farm income from cotton is lower than income 


from other types of farming in other seci ions of 
the country largely because cotton farms are usu- 
ally small and are located in areas diflicult to 
mechanize. However, incomes are relatively good 
on some cotton farms in many areas. .\ cotton 
farm that will yield a favorable income \ || have 
to be well managed and have sufficient =⁄%e and 
capital. 
Farms 
stitution of oil for wood in the curing of 11: cured 
tobacco and the use of the tobacco harveste avail- 
able since 1954, are examples. The large) «nd as 
yet unsolved problem is to mechanize co: ,)letely 
the pulling of each leaf from the stalk. 
Commercial fertilizer is an important ium of 
expense on tobacco farms; applications o! 1,000 
to 1,500 pounds per acre are common. Control of 


diseases and insects in tobacco production is grad- 
ually becoming a decisive element of success. Sup- 
plemental irrigation is now used on tobacco with 
good results on some farms, but the practice is not 
widespread and consequently it is of minor impor- 
tance in tobacco production as a whole. 

Tobacco is commonly grown in conjunction with 
other cash crops or livestock enterprises. To- 
bacco-cotton, tobacco-livestock, and tobacco-gen- 
eral farming are examples of commonly occurring 
combinations of enterprises. However, some 
farmers who have large acreage allotments pro- 
duce tobacco almost exclusively. 

Land, labor, and capital used on tobacco-live- 
stock frig in Kentucky and on tobacco-cotton 
farms in North Carolina are shown in tables 2 
and 3. 


Nature of Work 


Considerable time is required to produce a crop 
of, tobacco. From the time work begins on the 
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These racks full of flue-cured tobacco are ready to be pl 
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laced in the curing barns in the background. Harvesting tobacco is 


generally a hot, wearisome task requiring many hours of hand labor. 


plant bed in early spring until the crop is sold, 
a period of 8 to 15 months may elapse. The dura- 
tion depends largely on the type of tobacco grown. 
The raising of tobacco involves much hard work. 
The skill required in tobacco farming is more ex- 
acting than for many other crops, and it can only 
be acquired by careful training and observation. 
Any one desiring to become a tobacco farmer 
should first work on a tobacco farm for some time 
in order to become familiar with the practices 
and problems of tobaceo production. 


Outlook 


The total acreage of tobacco grown in the 
United States has not changed greatly in the last 
quarter of a century, but the yield per acre and the 
number of growers have increased greatly. There 


also has been a shift from the dark and fire-cured 
types of tobacco to the lighter types, such as flue- 
cured and burley used in cigarettes. 

A new factor to consider in the outlook for to- 
bacco is homogenized’ or processed tobacco, the 
manufacture of which yields a greater number of 
units of finished products for a given quantity of 
leaf. Homogenized tobacco has already made its 
influence felt in cigar binder tobacco and is be- 
coming important in cigarette-type tobacco. The 
use of filter-tip cigarettes also reduces the quan- 
tity of leaf required per unit of cigarettes made. 
These changes in methods of manufacturing are 
affecting the traditional pattern of prices for dif- 
ferent grades of tobacco by boosting the demand 
for lower grades at the same time that the demand 
for higher grades is declining. 
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Given an adeqate tobacco acreage, a good income 
can be made by growing tobacco. However, most 
tobacco acreage allotments are very small, and it 
is becoming progressively more difficult to obtain 


a farm with an adequate tobacco Federal acreage 
allotment. For this reason, it is important to 
consider additional enterprises for which a to- 
bacco farmer may be suited. 


Sugarcane Farms 


Description 


Successful raising of sugarcane requires, among 
other things, a warm climate, a relatively fertile 
soil, considerable moisture, and a long growing 
season. It is grown principally in Louisiana in 
the flat alluvial soils of the lower Mississippi 
Delta and on peat soils in southern Florida. 

Two types of operations are common in Lou- 
isiana. One is the large sugarcane farm which 
produces, on the average, about 1,000 acres of cane 
annually and represents an investment of about 
$270,000. The other is the family-scale sugarcane 
farm which averages about 40 acres of cane pro- 
duction and represents an investment of about 
$16,000. In Florida, sugarcane farming is almost 
exclusively large scale. 

Incomes on sugarcane farms vary greatly. Be- 
cause of the Federal program aimed at stabiliz- 
ing farm production and prices, variation in yields 
is perhaps the main factor causing fluctuations in 
income. Changes in yields per acre also have a 
marked effect on costs of production. A substan- 
tial cash reserve is necessary for operation of a 
sugarcane farm, 

The mechanical power used on large-scale sug- 
arcane farms is exclusively tractor; the tractors 
and complementary equipment are large in size. 
On family-sized operations, both tractors and 
mules are used. In the early and mid-1950’s, it 
took about 100 hours of labor to produce an acre 
of cane. With the expanded use of cane harvest- 
ers, the total hours of labor used to produce an 
acre of cane have been reduced by about 50 per- 
cent. Even so, cane farming requires a large 
force of hired labor. Hired labor represents 
about half the cost of sugarcane production. 

Large-scale sugarcane operators tend to pro- 
duce sugarcane almost exclusively but smaller op- 


erators also engage in minor enterprises in order 
to stabilize their income and to utilize family labor 
more effectively. 


Nature of Work 


In addition to a favorable physical environ- 
ment, successful operation of a large-scale sugar- 


cane farm requires knowledge of the best meth- 
ods of growing cane, skill with farm m»«linery, 
and efficient management of labor. 

The family-scale sugarcane farm operator 
must personally do much heavy work in addition 


to being a good manager. 
Outlook 


Production of sugarcane in the United States 
has doubled in the last quarter of a century. Per 
acre yields of cane have increased slightly but the 
greater acreage devoted to sugarcane is chiefly 
responsible for the increase in total production. 

In view of the large-scale specialized nature of 
much sugarcane farming, the high capital invest- 
ment required, and the small geographic area in 
which sugarcane can be grown, the opportunities 
to become an owner are limited. In family-scale 
farming the capital investment is much smaller, 
but the income expectancy is also smaller. Com- 
bining other enterprises with cane raising im- 
proves the level of income. 

Production of sugarcane is subject to Federal 
regulation and it is influenced by production in 
our territories and other sugar-producing coun- 
tries. Because these territories and other off- 
shore countries have natural physical advantages 
in the production of sugarcane, expansion of cane 
production in continental United States is un- 
likely in the next few years. 
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Peanut Farms 


Description 


Peanuts are grown in the southern part of the 
Unite! States. The three general areas of crop 
concentration are: (1) The Coastal Plains of Vir- 
ginia and North Carolina, (2) the southern 
Coasta] Plains of Georgia and Alabama, and (3) 
The most im- 


central Texas and Oklahoma, 
portat of these areas is the Southeast where one- 
half to two-thirds of the Nation’s annual peanut 


crop is grown. 
Peanuts are grown for livestock feed as well as 
for human consumption, For human consump- 


tion, peanuts are used as nuts or peanut butter or 
are processed for extraction of edible oil. For 
livestock, they are used as a livestock feed concen- 
trate with large acreages grown solely for 
“hogging off.” 

Peanuts are usually grown in combination with 
other crops or enterprises such as cotton, tobacco, 
grain crops, or forage crops. These are com- 
bine! because of several factors, such as full utili- 
zation of family labor, Federal acreage allotments 
(which limit the acreage of peanuts a farmer may 
plant), and the necessity of rotating peanuts with 
other crops in order to keep disease at a minimum. 
Such farms generally have livestock. Mules are 
an important source of power on many peanut 

arms. 


Peanut farms in the Southeast usually range 
from 20 to 125 acres of cropland, with 20 to 25 
percent of the acreage planted in peanuts. Two 
general varieties, the Spanish and Runners, are 
planted. The Spanish are often preferred for 
nuts while the Runners are used for both nuts and 
livestock feed (hogged off). Both types require 
a sandy loam, well-drained soil and both are 
fairly responsive to skillful fertilization. 

The amount of capital required for a peanut 
farm varies with the size of the farm, the pro- 
ductivity of the soil, the extent of individual farm 
mechanization, the enterprises chosen to comple- 
ment the peanut crop, and other related factors. 
Generally, an investment of $8,000 to $12,000 is 
required. Capital requirements range higher in 
the Southwest as more and larger machinery 1s 
used on the peanut farms in that area. 

Labor requirements are high on pe 
relative to other types of farms of s 


anut farms 
imilar size 
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Shaking excessive soil from peanut vines before stacking for 
drying. Machinery which parsa this work is available, but 
represents a significant outlay of capital. 


in other parts of the country. Much hard and 
tedious hand work is necessary during the spring 
when the nuts are planted and during the early 
fall harvest season. | 

Gross farm income varies on peanut farms be- 
cause of differences in crop yields, drought, dis- 
ease, and price premiums for quality. Yields vary 
significantly among areas. Farmers in the Vir- 
ginia-North Carolina area often produce twice as 
many pounds per acre as those in Georgia and 
Alabama. Nevertheless, gross farm incomes of 
from $2,000 to $6,000 are not uncommon in the 
latter area and net farm incomes range from 
$1,000 to $3,000 per farm. 

Extensive hand labor is required in the growing 
of peanuts. The relatively small peanut acreage 
per farm, and insufficient machinery or labor to 
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harvest peanuts at the optimum time, have played 
an important part in the characteristically low net 
incomes per farm in past years. As more efficient 
crop production and harvesting practices are 
adopted, this situation can be expected to improve. 


Nature of Work 


A prospective peanut farmer must have a broad 
general knowledge of farming operations, as he 
probably will grow other crops in combination 
with peanuts. A considerable degree of skill is 
required for production of peanuts of high 
quality. An understanding of livestock produc- 
tion is helpful also. 

As peanut farms become more mechanized, it 
will become increasingly necessary to have the 
mechanical skill required to operate and service 
this equipment. Mechanization will enable in- 


Rice 
Description 


To grow rice well requires a long warm summer, 
level land, and considerable water. Rice is grown 
in three major areas: Texas—Louisiana, Arkansas, 
and California. The Texas—Louisiana area is in 
southwestern Louisiana and southeastern Texas; 
the Arkansas area is chiefly in the east central part 
of the State ; and the California area is in the Delta 
of the Sacramento River. Some rice is also grown 
in Mississippi and Missouri. 

Rice farms are generally large and highly 
mechanized. With the use of modern harvesting 
machinery, total labor per acre is about 15 hours. 
Much of the labor is required to irrigate the crop. 
Purchases of field machinery, and outlays for a 
pumping plant and irrigation water represent 
major items of investment. Investment in ma- 
chinery alone may run upward of $200 per acre. 
The cost of water and the operation of tractor and 
field equipment and pumping plant represent 
much of the cost of production. Although about 
150 pounds of fertilizer are used per acre, fertilizer 
represents a minor item of expense. 

Rice is often grown in combination with other 
enterprises such as cotton, soybeans, and beef 
cattle. The choice of supplementary enterprises 
depends on the physical situation in the particular 
area. 

Net income from rice farming is generally satis- 
factory over a period of years. The variation in 
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dividual] farmers to handle larger acreag:~. Man- 
agerial skills in directing the overall fi) ) opera- 
tion, skill in handling hired labor, and al) ty todo 
hard work in rush seasons are indispen- ùle, 
Outlook 

As farms in the peanut areas bec\e more 
mechanized and new production metho:\- are de- 
veloped, the crop production potenti: of the 
average peanut farm may be expected to increase, 
Peanuts are under Federal acreage allo! ments. as 
are cotton and tobacco, which are often grown in 


combination with, or as alternatives to, peanuts. 
Limits are, therefore, placed on alternativ« uses of 
land, labor, and capital. There is no indication 


that the demand for peanuts as a food or edible 
oil will increase substantially in the imediate 
future. 
Farms 

rice yields per acre is not great, and |! farm 
incomes have generally been relatively ~ ble. 
Nature of Work 

A successful rice farmer must be able to manage 
labor, machinery, soil, and water effectively. In 
view of the large investment in machinery for 
rice farming a good knowledge of machinery 


probably is more essential in this type of farming 
than in most other farm enterprises. 


Outlook 


Production of rice in the United States has 
doubled in the last quarter of a century. This 
increase has resulted mainly from an increase in 
acreage as the yield per acre has not changed sig- 
nificantly. The increase in acreage and produc- 
tion was made possible by successful mechaniza- 
tion of harvesting operations. 

Rice production, which was overexpanded in 
the late 1940’s, is now regulated through a Fed- 
eral acreage allotment program. Because rice 
production levels and production facilities have 
been improved in the major rice-producing coun- 
tries in the East and Middle East, it is not likely 
that expansion of rice production in the United 
States in the immediate future will equal that 
of the recent past. Rather, production may need 
to be stabilized for a number of years. 
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Sugar Beet Farms 


Description 


Gr ving of sugar beets requires a deep fertile 
soil «it level land. In the Middle West, sugar 
beet: are grown without irrigation, but in the 
Wes! ihey require irrigation. The main produc- 
ing areas are in the Red River Valley of Minne- 


sota and North Dakota, in east-central Michigan, 
northwestern Ohio, and in the irrigated valleys 
of the Intermountain region and the Pacific 


States. 

Tractor power is used almost exclusively in 
sugar beet farming and, together with its com- 
plementary equipment, has reduced labor require- 
menis 1o about 60 hours per acre. Without mech- 
anizetion, total labor might require up to 100 


how- per acre. Those operations that can be 
mec! nized involve the purchase of expensive 
marl: very, the use of which requires rather large 
acieices to be economical. Many imported and 
othe: \.igratory workers are used in producing 
sugur beets. Employment of such labor must 
meet :ortain Federal and local standards with re- 
gul 10 wages, working conditions, and shelter. 

Th quantity of fertilizer used in growing 
sug: beets is moderate and fertilizer as well as 
other materials purchased do not entail large ex- 
pense in comparison with the cost of labor. 


Sugar beets are usually grown in rotation. 
However, they require considerable water and a 
deep fertile soil that is comparatively level. In 
many instances, the crop must be irrigated. Be- 
cause of these requirements, considerable capital 
is invested in land, water, irrigation equipment, 
and machinery. Total investment may run up- 
ward of $500 per acre. 

Production of sugar beets is regulated by a 
Federal program under which producers obtain 


a permit from the local sugar beet factory to grow 
a specified acreage of sugar beets. 


Nature of Work 


The sugar beet crop is a specialty crop and 
usually is one of several on the farm. As a re- 
sult, the sugar beet farmer needs to have a well- 
rounded background and experience. Not only 
must he possess the skill required for a successful 
sugar beet enterprise but he must also have the 
requisite skills for the other enterprises on the 

‘arm. 

The particular skill required in sugar beet 
growing is associated with a thorough knowledge 
of the soil and requirements of sugar beets, timing 
of operations, and management of labor and 
machinery. 


Outlook 


The total acreage of sugar beets in the Middle 
West has not changed greatly during the last 
quarter century; the yield per acre has increased 
somewhat. Much of the increase in yield on a 
national basis is attributable to new areas under 
irrigation in the West. 

Production of sugar beets in the United States 
is influenced by the political arrangements with 
our sugar-producing territories and agreements 
with other sugar-producing countries, In view 
of these relationships, sugar beet growing in the 
United States cannot be considered an enterprise 
that faces the future with prospects of great 
expansion. 

Reasonably good income can be made in grow- 
ing sugar beets. Also, areas in which sugar beets 
are now grown are readily adapted to supple- 
mentary enterprises. 


Western Crop-Specialty Farms 


Description 


Tn the valleys of the Rocky Mountain and Pa- 
cific Coast States are found many farms that pro- 
duce crop specialties, such as potatoes, dry beans 
and peas, vegetable crops, vegetable seeds, grass 
or hay seeds, or hops. Usually, these crops are 
combined with other field or horticultural crops, 


or are grown as cash crops on general livestock 
farms. These specialty crops tend to be produced 
in relatively small localized areas where the local 
climate, soils, and marketing conditions are favor- 
able to the crop. In the Western States, most of 
these crops are produced under irrigation because 
natural precipitation during the growing season 
is inadequate. 
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Small plastic siphons are used here to assure an even distribution of water from the distribution ditch to the individual rows. 


The production of some specialty crops tends to 
be closely integrated with their marketing. For 
example, hops are frequently grown under con- 
tract with the marketing agent. 

In some instances, farmers have organized co- 
operatives to market their specialties. The pro- 
ducer makes his marketing arrangements in ad- 
vance of planting in an attempt to obtain a satis- 
factory price for his product. Despite these ar- 
rangements, the prices received for many specialty 
crops fluctuate greatly. 

Specialty crops generally require much labor 
and capital. Production of hops requires con- 
siderable labor and large investments in yards 
and kiln. Although these investments are of a 
semipermanent nature, they have little value other 
than in the production of hops. 

Some specialty crops can be grown successfully 
on soils that are not well adapted to other crops. 
For example, some grass seed is produced on soils 
having a hard pan or impervious layer of subsoil. 


Some crop specialties are used to round out or 
balance the farm organizations on general farms. 
For example, sugar beets provide a cultivated 
crop on general irrigated dairy farms in many 
small valleys in the Intermountain region. A 
cultivated crop is essential in the crop rotation. 
In addition, beet tops are an additional source of 
feed for dairy cows. 

Farms on which specialty crops are produced 
range in size from very small part-time farms to 
large commercial corporation farms. Because of 
the large variety of crops in the specialty cate- 
gory and the various conditions under which 
many are grown, it is usually possible for any 
producing farmer to select some specialty crop 
that will utilize to advantage a part or all of his 
available resources. 


Nature of Work 


An operator should be careful to select the 
enterprises that he can produce to best advantage 
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from the standpoint of climate, soils, irrigation 
facilities, available capital, markets, and size and 
type of business. A thorough knowledge of the 


production, marketing, labor, and capital require- 
meni- of the specialties selected and ability to 
apply this information on a particular farm is 
essential. 
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Outlook 


Over a period of years crop-specialty tarms 
offer good opportunities for profitable operation. 
Prices for many of these crops are highly variable 
and production expenses are high. Therefore, an 
operator should be prepared to accept a fluctuating 
income ranging from years of rather high return 
to years when losses may oceur. 


Fruit and Nut Farms 


Description 

Fruit and nut farms comprise less than 2 percent 
of all farms in the United States and occupy less 
than | percent of the land area in farms. Small 
acreigves of fruits and nuts are found on many 
farm- of all types but are unimportant as a source 
of income except on relatively few specialty farms. 

The specialty fruit and nut farms are generally 
conceiirated in areas around the Great Lakes, 
along (lie Pacific Coast from Washington to south- 


ern California, along the Gulf Coast from Texas 
to Florida; and in several small areas in the in- 
terior regions of the Rocky Mountains, the Ozark 
Highlands, and the Cumberland Valley area. 

Citrus fruits are confined to southern regions 
and are commonly found in Florida, Texas, and 
southern California. Apples, peaches, and straw- 
berries are grown in all areas; apple production 
is concentrated more in the north and peaches 
slightly farther to the south. 

Pears, cherries, plums, and grapes are con- 
centrated on the West Coast and around the Great 
Lakes. Walnut acreages are most often found on 
the West Coast while pecans are generally grown 
in the Southeast. Production of berries, such as 
cranberries, blueberries, blackberries, and elder- 
berries, has added to incomes on many farms and 
has given rise to specialty farms, many of which 
occupy land formerly referred to as wasteland. 

Production practices for bush berries vary 
from the mere collecting of wild berries to the 
intensive cultivation of cranberry bogs. Straw- 
berry production differs from that of most other 
types of fruits and nuts. Investment is small, pro- 
duction practices are relatively simple, and shift- 
ing in and out of production is frequent. 

Fruit and nut farms for the United States as a 
whole average about 95 acres per farm but half of 
these farms average less than 20 acres of cropland. 


About three-fourths of the cropland on fruit and 
nut farms is utilized by these crops. 

Tn 1950, 66 percent of the fruit and nut farms 
yielded net incomes between $1,200 and $10,000 and 
about 50 percent had incomes between $1,200 and 
$5,000. Incomes are seasonal and fluctuate vio- 
lently from year to year. Sales on all fruit and 
nut farms averaged about $9,000. Investment in 
land and buildings averaged about $33,000 per 
farm, or $360 per acre. Tenancy is not common on 
fruit and nut farms. In 1950, more than 80 per- 
cent of the operators were full owners and an addi- 
tional 10 percent were part owners. The establish- 
ment of a new orchard requires outside sources of 
income until trees begin to bear. 


Nature of Work 


Operators of fruit and nut farms must have ex- 
ceptional skills. Careful planning in the selection 
of varieties for future production is essential. Use 
of proper methods and procedures for replanting, 
as well as ability to foresee the proper time for 
making changes in the size of the farm operation, 
are also important. Disease and insects must be 
constantly fought. The question of how far one 
should go in trying to minimize losses by addi- 
tional insect control becomes complex. Manage- 
ment of money is exceptionally important because 
of irregular returns. Ability to manage semi- 
skilled labor is essential to maximize returns from 
the harvesting and marketing processes. This is 
especially true for fruit production because of the 
perishable nature of the product. 

Chores throughout the year that require some 
mechanical aptitude include the application of 
spray materials, and pruning, cultivating, fer- 
tilizing, and irrigating when needed. 
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Operators of fruit and nut farms do not have 
to perform daily routine chores as on dairy, live- 
stock, and poultry farms. Thus, fruit growers 
are not tied down during off-seasons of the year 
but throughout the harvest season they must be 
willing to work long hours and frequently on 
Sundays. 


Outlook 


Fruit farming should be considered as a good 
long-term investment only if the individual is 
willing to accept considerable variability in in- 
come. He must be able to provide good manage- 


ment and be willing to act when there i+ consid- 
erable risk. For this, he may expect » fair re- 
turn from a relatively high investment per acre. 
Recent increases in per capita fruit con. nption, 
in addition to newly developed market proc- 
esses for frozen foods, reduce the risk ind im- 
prove the future outlook for efficiently overated, 
well-financed fruit and nut farms. 

However, the individual must be cautious about 
going too heavily in debt to start new orchards 
or to increase the size of business becruse it is 
difficult to foresee periods when gener! over- 


expansion may take place. 
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Modern sprayers such as this put out about 35 gallons of spray per minute. Timely application of insecticides is essential 
for successful orcharding. 
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Vegetable Farms 


Description 
Vegetable farming is carried on to some extent 
in every State. However, this type of farming 


is relatively unimportant in most of the interior 
States, except in a few localized areas near large 


cities «nd in a few irrigated areas in the South- 
west ind the Mountain States. 

Most vegetables are highly perishable and thus 
require an immediate market at harvest time. 
For this reason, market gardeners who grow veg- 
etables for fresh consumption are often located 
near large urban centers, although in the winter 


and erly spring fresh vegetables are shipped to 
nort!):'1 markets from vegetable farming areas 


of F'orida, southern Texas, Arizona, and Cali- 
forn The absence of local competition for 
variou- resources, including transportation, at 
these --isons of the year makes such long distance 
hig! cd shipment profitable. 

Vev ables grown for canning and freezing de- 
pend ou availability of processing plants. Proc- 
essinu plants are usually located in areas where 
the soil and climatic conditions for one or more 
vegetables are favorable, and they may be located 
in areas where there is no readily available fresh 
market, For example, considerable acreages of 


beans and tomatoes are raised on a contract basis 
for canneries in the Ozark Plateau region. This 
area, which has no large fresh market nearby, 
has soils and climate suitable for production of 
these two vegetables. 

Many vegetables are more exacting in their 
climatic and soil requirements than are most field 
crops. Green peas, lettuce, and celery, for exam- 
ple, require a rather cool climate where daytime 
temperatures do not exceed the 70’s for any pro- 
longed period. On the other hand, tomatoes, lima 
beans, snapbeans, peppers, and eggplant require 
much higher temperatures but may be damaged 
severely either by prolonged dry periods with ex- 
tremely high daytime temperatures or by periods 
of abnormally cool wet weather. 5 

The best type of soil for most vegetables is a 
well-drained, light, sandy loam. Some vegetables 
are particularly susceptible to plant diseases, such 
as blight and root rot. Attempts to grow these 
vegetables on heavy, poorly drained soils are 
likely to result in failure. 


About 1 percent of the farms in the United 
States in 1949 reported vegetables as their major 
source of income. These farms, however, ac- 
counted for more than two-thirds of the value of 
all vegetables sold by farmers in that year. Ap- 
proximately 70 percent of these farms were con- 
centrated in States along the Atlantic and Pacific 
Coasts and around the Great Lakes. 

Vegetable farms vary greatly, ranging from 
highly specialized large farms raising 1 or 2 veg- 
etables to small farms raising a variety of veg- 
etables for the fresh market in nearby cities. 


Nature of Work 


Vegetable farming generally requires large 
amounts of labor and capital. The operator must 
work long hours during the harvest season as 
many vegetables must be harvested within a very 
short period to prevent loss. He must (1) plan 
his layout carefully in order to avoid extreme 
labor loads at harvest time, (2) recognize early 
the numerous insects and diseases that prey on 
vegetables and know how to combat them, and 
(3) adopt the production and marketing prac- 
tices that are best suited to his particular locality. 
A person who plans to go into vegetable farming 
should get in touch with his local county agri- 
cultural extension agent who can provide val- 
uable information as to the vegetables that do best: 
in the area selected and that usually find a ready 
market at harvest time. 


Outlook 


Vegetable farming is generally a high-risk op- 
eration and, if conditions are favorable, returns 
for labor and capital may be better than for lower 
risk enterprises. However, many things may go 
wrong. Frost, disease, insects, or drought may 
seriously damage or wipe out a crop. Overplant- 
ing frequently causes serious market gluts. 
Weather may cause a crop to be delayed, thus 
overlapping the harvest season in two areas with a 
resulting depressed market. However, over a 
long period of time the good and bad years tend 
to balance, making vegetable farming under fa- 
yorable conditions a reasonably profitable 
venture. 

Although the demand for vegetables will prob- 
ably increase during the next few years, increased 
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acreages of vegetables will not be required because 
improved technology will result in increased out- 
put per acre. The trend toward increased use of 
frozen foods probably will favorably affect mar- 
kets for fresh vegetables, especially for those that 
freeze well. At the present time, production of 
green peas for the fresh market has practically 
disappeared as a commercial enterprise. Like- 
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wise, most of the green lima beans are going into 
the canned or frozen product. This upward 
trend in production of vegetables for the canned 


and frozen trade will tend to smooth out ~oine of 
the seasonal price variations and will encourage 
the continued development of larger andl more 
specialized vegetable farms. The number of 
smaller and more diversified market-gard«ii-type 


farms will tend to decline. 


Dairy Farms 


Description 


Dairy farming is one of the major types of 
farming in the United States and is a common 
type in many areas. Heaviest concentrations of 
dairy farms are in the Northeast, the Lake States, 
the Pacific Northwest, and in many smaller areas 
surrounding centers of population (chart 67). 
Climate and rainfall are particularly favorable 
to the production of high-quality hay and pasture, 
which are needed in dairy farming, in the North- 
east, the Lake States, and the Pacific Northwest. 

The type of market outlet and the relative level 
of prices received by dairy producers are closely 
related to distances from population centers. 
Producers close to urban areas have the greatest 
advantage so far as production of milk for fluid 
use is concerned. The lower prices received by 
more distant producers reflect the more highly 
perishable nature and higher transportation costs 
of fluid milk when compared with most manu- 
factured dairy products. 

Most northeastern dairy farmers produce their 
own roughage (hay, silage, and pasture) but very 
few produce all of their concentrate feed. The 
proportion of concentrates purchased varies 
widely among areas and «mong farms within an 
area, but northeastern dairymen generally have 
found that it pays to keep enough cows to utilize 
fully the labor supply and roughage-producing 
capacity of their farms, even if it means buying 
all their concentrates. Production of milk in 
the Northeast is primarily for a fluid milk market. 

In some parts of the Lake States, the sale of 
milk for fluid use and specialization in milk pro- 
duction is typical of areas adjacent to relatively 
small urban markets. Milk in excess of fluid needs 
goes into evaporated, condensed, and dried milk, 
and into butter, cheese, and other manufactured 
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Most of the milking on commercial dairy farms is now done by 
machine. One man can operate 2 units like this one and can 
milk 3 or 4 times as many cows per hour as a good milker can 
milk by hand. 


products. Dairying has been expanding westward 
and southward, but most of the expansion is for 
manufacturing purposes and is taking place on 
farms where dairying is usually not the major 
enterprise. 

Dairy farms in the Pacific States also are of two 
distinct kinds, depending on the type of market 
outlet. Near urban centers, farms are more ex- 
pensive and have a larger number of cows but are 
not necessarily larger in acreage. Whole milk is 
sold to city dealers or is retailed at relatively high 
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The service buildings on commercial dairy fai 


prices but under strict sanitary regulations. The 
other dairy farms are subject to less strict sani- 
tary regulations; they sell milk or cream on a 
butterfat basis to manufacturing plants. Pro- 
duction of fluid milk near Los Angeles has become 
highly specialized and commercialized. Large 
herds are handled chiefly by hired workers under 
factorylike conditions. 

Dairy enterprises are frequently found on di- 
versified farms. Combinations with poultry, cash 
crops, and other livestock enterprises are numer- 
ous and help to utilize labor and other resources 
that might be wasted otherwise. In general, how- 
ever, the trend is toward greater specialization-in 
agriculture rather than toward greater diversifi- 
cation. 

Dairy farms have become highly mechanized in 
recent years. Increased availability of electricity 
and running water contribute to this high degree 
of mechanization. Expensive electric milking ma- 
chines and milk coolers have become virtual neces- 
sities; many ather machines required for efficient 
harvesting of hay and other field crops necessitate 
large investments. Investment in machinery and 
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rms represent a substantial investment. Sometimes conditions change and make 
them obsolete before they wear out. 


equipment on commercial family-operated dairy 
farms in 1953-55 averaged about $4,900 in the 
Central Northeast and about $6,500 in eastern 
Wisconsin. (See table 2.) 

The size and organization of dairy farms vary 
considerably among and within areas. In the 
Central Northeast, where dairy farms are most 
numerous, the average size is about 200 acres with 
about 75 acres of cropland harvested. (See table 
3.) Net incomes on these farms averaged about 
$3,900 in 1953-55. Labor required to operate them 
averaged about 4,500 hours. Most of the work is 
performed by the operator and his family and, 
except for haying and harvesting, it is distributed 
quite evenly throughout the year. During haying 
and harvesting, additional labor is frequently 
hired or traded with neighboring farmers. 


Nature of Work 


Dairy farms provide full-time employment and 
relatively small fluctuations in income for the op- 
erator and his family. However, farm chores, es- 
pecially feeding and milking, must be done every 
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day at fairly definite times. The hours at which 
chores are performed contribute to long daily 
hours of work Because of this, the dairy farm 
operator and his family are tied down more than 
are operators of some other types of farms. 

Operators of dairy farms must have many skills. 
Mechanical aptitude is required to operate and 
service farm machinery and equipment. Ability 
to maintain buildings is important, and an un- 
derstanding of livestock and plant disease control 
is essential. 

As important decisions must be made con- 
stantly, the operator of a dairy farm must en- 
deavor to improve his knowledge continually. In 
addition to deciding when, what, and how much to 
plant, dairymen must decide whether or not to 
adopt various new innovations such as pen barns, 
milking parlors, pipeline milkers, automatic gut- 
ter cleaners, silo unloaders, and trench silos. If 
such innovations are adopted, further decisions 
must be made regarding changes in size of opera- 
tions and combination of enterprises. Operators 
should also know how to adjust to changes in the 
cost rates and prices they must pay for the goods 
and services used in production in order to increase 
profits. 


Outlook 


As dairy farming is becoming more speci: ized, 
operators of small dairy farms find it incre:~ ingly 
difficult to produce profitably. Increasiny bur- 
dens have been placed on dairy farmers. C: pital 


investments are higher, more industrial goo: « and 
services are needed for economical productio! . and 
increased mechanical and management abili: v are 
required. Returns per hour of operator anc fam- 
ily labor are low compared with hourly earnings 
of industrial employees. However, dairy farmers 
probably will continue to have more stable incomes 


compared with operators of most other types of 
farms. 


Poultry Farms 


Description 


Poultry production is usually carried on as a 
sideline of the regular farm business in most parts 
of the country, or on a part-time basis along with 
a regular nonfarm job. There are many special- 
ized full-time poultry farms, however, especially 
in the northeastern States. Some of these farmers 
specialize in egg productien and others in broiler 
production; some raise turkeys or other kinds of 
poultry. Whatever the product, however, the 
larger operators usually buy most or all of their 
feed and grow little or no field crops. Thus, most 
of the work is indoors. 

With a commercial laying flock, a large part of 
the labor is used in gathering eggs and preparing 
them for market. Most of the rest of the time is 
taken up in feeding, watering, and caring for the 
flock. Raising the replacement flock requires 
much time and attention, usually in the spring. 
There are large numbers of specialized commercial 


The short-run outlook for dairying is not en- 
couraging, except in areas that are favorably lo- 
cated with respect to certain milk markets. Con- 
tinued increases in population and per «pita 
consumption of milk and other dairy pro:lucts 
point toward an expanding dairy industry n the 
long run. The total number of dairy farm: prob- 
ably will continue to decrease, but in tevias of 
acres of land and numbers of cows, the size of airy 
farm operations will continue to increase. Pro- 
duction of milk may exceed normal market outlets 
for several more years. 
egg farms in New Jersey; they are also common 
in some other northeastern States. 

Broiler producers usually market three or four 


lots of birds a year, depending on the weight to 
which the birds are fed. One of the most concen- 
trated broiler-producing areas is the so-called 
Del-Mar-Va area of Delaware and eastern Mary- 
land and Virginia. Other States, such as Georgia 
and Arkansas, have recently shown sizable in- 
creases in production of broilers. 


Nature of Work 


Most of the work on a typical poultry farm is 
done by the operator with some help from his 
family. Outside help is usually hired only for 
peak-load jobs like cleaning and disinfecting 
poultry houses. 

Poultry farms usually are relatively small in 
terms of acreage but they involve substantial capi- 
tal investments. It is quite common to have $10 
to $15 per layer tied up in land, buildings and 
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reserves or a good source of credit to tide them 
over the bad years that frequently occur. 


Outlook 


The production of poultry and eggs is a highly 
competitive business and will probably continue 
to be so. The average operator has steadily in- 
creased the efficiency with which he converts feed 
into meat and eggs, and further gains are in pros- 
pect. The competitive pressure is forcing many 
producers to enlarge the size of their operations 
in order to maintain adequate incomes. 

During recent years production of poultry has 
expanded considerably and fluctuations in prices 
and earnings have occurred fairly regularly. 
These fluctuations result from the tendency on the 
part of many producers to plan next season’s op- 
erations on the basis of the current season’s prices. 
The “in-and-outer” finds it difficult to operate 
profitably in the poultry business. Those who 
make a good living in the poultry business develop 
a business of adequate size, produce efficiently and 
tend to stay in the business through good and bad 
years. 


Livestock Ranches 


Poultry ‘ons are getting larger and more specialized, requiring 
grea!» use of mechanical equipment. Here, a Pennsylvania 
ea snan dumps feed into the hopper of his automatic 
reeder 

equipment, birds, feed, and supplies. Many op- 

erator- lind that they also need additional financial 

Description 


Livestock ranches are very important economi- 
cally in all of the 17 western States, particularly 
in certain sections of these States, and they are 
growing in importance in many other States. 
From 20 to 50 percent of all farms in 11 of these 
States are livestock farms or ranches. Except for 
miscellaneous and unclassified farms, livestock 
ranches are numerically the most common type m 
most of these States. 

Livestock ranching is ordinarily found in areas 
where the annual precipitation is less than 15 or 
20 inches, where the land is unproductive for 
crops, where most of the precipitation comes in the 
winter, or where the terrain is too rough for the 
use of mechanical equipment. The grazing Ca- 
pacity of the native rangeland in the western 
ranching area generally varies from around 12 to 
100 acres of rangeland per animal unit. An ani- 
mal unit in the range area is usually considered 
to be one head of mature cattle or five ewes. 

The common characteristic of livestock ranches 
is that the livestock derive a large part of their 
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feed from native forage and uncultivated land, 
and most of the income of ranchers comes from 
the sale of cattle or calves, or sheep and wool. 
However, the characteristics of livestock ranches 
in each of the general areas differ widely in im- 
portant aspects. A comparison of some of the 
major characteristics of livestock ranches in three 
important areas—the Northern Plains, Intermoun- 
tain, and the Southwest—provide a general impres- 
sion of the organization and labor and capital re- 
quirements of livestock ranches and of some of the 
major differences in ranches that result chiefly 
from differences in physical and economic factors. 
Cattle and sheep in the Northern Plains live- 
stock area are maintained largely under fence, and 
winter feeding is necessary. The operator usually 
produces some grain (mostly wheat) and hay in 
addition to sheep or cattle. About 5 percent of 
the total cash receipts is from the sale of grain. 
The hay is fed on the ranch. The grazing land 
is fairly productive and the average acreage of 
grazing land per animal unit is around 25 or 30 


acres. 
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In many western areas, sheep get most of their feed from the range. Some herds migrate from spring-fall to summer anc winter 


range. p 
dogs usually graze from 1,000 to 1,250 head of sheep. 


Approximately 1,200 stock sheep are kept on the 
sheep ranches in this area. In 1953-55, the average 
value of sheep on these ranches was about $21,000, 
and the total value of the ranch, including sheep, 
was about $85,000. 

The breeding stock on the usual cattle ranch in 
the Northern Plains consists of about 90 head of 
breeding cows and heifers. In 1953-55, the total 
capital invested in the ranch averaged about 
$71,000. A little more than $16,000 of this was in 
livestock. 

The average cattle and sheep rancher in the 
Intermountain region has more cattle and sheep 
than the operator in the Northern Plains. Oper- 
ators in the Intermountain region, however, have 
less land as their stock graze considerably on pub- 
lic domain. The total ranch investment in the 
Intermountain region was about the same as for 
ranches in the Northern Plains, but the investment 
in livestock on Intermountain ranches was almost 
double that on Northern Plains ranches. Sheep 
ranchers in the Intermountain region maintain 


A herder watches the gains on his sheep and knows when, where, and how fast to move his sheep. A herder and his 


around 1,400 or 1,500 head of stock sheep. Because 
these sheep are maintained largely on public graz- 
ing land, considerable expense is involved in hiring 
herders and in moving sheep from winter range to 
spring-fall and summer ranges. 

Livestock on ranches in the Southwest are kept 
almost entirely under fence. As the winters are 
mild and open, livestock graze practically the 
year round. Except in drought years, little or no 
supplementary feeding is required, It takes about 
60 acres of grazing land to carry an animal unit 
of cattle or sheep in the Southern Plains. In this 
area the average cattle ranch consists of about 
10,500 acres and sheep ranches nearly 13,000 acres. 
In 1953-55, the total ranch investment on sheep 
ranches in the Southwest averaged $185,000, and 
on cattle ranches $138,000. The livestock invest- 
ment on cattle ranches averaged $21,000 compared 
with about $18,000 on sheep ranches. 

Returns to livestock ranchers in the Far West 
are highly variable; they range from a loss in some 
years to a net gain of upward of $20,000 per ranch 
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in other years. In areas farther east, where graz- 
ing and general production conditions are less 
variable, returns are more stable. 


Pra«iically all of the sheep ranchers’ income is 


from the sale of feeder lambs and wool. None of 
the laibs are grain-fed and sold as fat lambs on 
these riches. In years when grazing conditions 
are exec ptionally good, some of the lambs may go 
tomarket as -fattened lambs, but this practice 
is infrequent. 

Catile ranchers generally have more cropland 
than sheep ranchers and derive some income, 
though usually relatively little, from the sale of 
grain crops. Most ranchers sell calves, above herd 
replacements, in the fall. These go mainly to the 
Midwe-! for further feeding and fattening. Some 
ranchers hold their calves over, selling them as 
long yearlings, 2-year-olds, or even 3-year-olds. 
Few riichers in the Far West have sufficient pro- 
ductive erazing land to sell grass-fattened cattle. 


Nature of Work 


Stock: ranching is relatively specialized and re- 
quires good management combined with a 
thorough knowledge of livestock breeding and 
raising: under range conditions. The work is sea- 


Rounding up cattle in t 


he fall requires considerable know-| 


sonal in nature and, in many instances, it demands 
personnel that are willing to undergo hardships 
and at times to live under difficult and trying con- 
ditions. At roundup time in the fall and at lamb- 
ing, docking, branding, and dehorning time in the 
spring, long hours of hard work are the rule. In 
the spring and sometimes in the fall, one must be 
willing to subject himself to the fury of nature. 
Working in cold driving wet winds is not un- 
common. ‘There are compensations, however. 
There is considerable freedom in the wide-open 
spaces and the enjoyment of living close to nature. 


Outlook 


Greater production of meat will be necessary to 
meet the demands of our steadily increasing popu- 
lation. Consumption habits are trending toward 
fewer potatoes, cereals, and grains to more milk, 
meat, eggs, poultry, fruit, and vegetables. The 
outlook for wool is favorable and assistance is 
offered to operators under current and prospec- 
tive Federal programs for wool. Suflicient financ- 
ing, thorough training, and a basie knowledge of 
the ranching industry are essential for survival in 
the ranching business and even more important for 
prosperous operations. 
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how of both rider and horse. 
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SPECIALIZED AGRICULTURAL OCCUPATIONS 


As agriculture becomes more technical and com- 
mercial, the number of people directly engaged in 
farming decreases but the number who engage in 
services related to agriculture multiplies rapidly. 
Power machinery, for example, saves many man- 
hours of labor on the farm but calls for a staf 
of workers to design, produce, and distribute the 
machines used by the farmers. 

A large number of the vocations that are grow- 
ing up around agriculture are of a professional or 
technical nature and call for college training or 
its equivalent. 

Other vocations are in the nature of special sery- 
ices to farmers which can sometimes be learned 
through on-the-job training. For many of these 


positions a farm background is not ess: tial, al- 
though it may be helpful. The Asso tion of 
Land-Grant Colleges and Universities ;eported 
in 1955 that 15,000 college graduates cid have 
been employed in agriculture and rel.: fields 
but that the land-grant colleges graduxied only 
8,500. The number of openings in the various 
fields were reported as follows: 

Agricultural research___- > 1, 000 
Agricultural industr 3, 000 
Agricultural business. 3, 000 
Agricultural education h - 3, 000 
Agricultural communicatior $ 500 
Agricultural conservation. ~ - 1,000 
Agricultural services. he - 1,500 
Farming and ranching_ a 2, 000 


Agricultural Extension Service Worker 


Nature of Work 


Cooperative Extension Service workers are 
joint employees of their State land-grant college 
and the United States Department of Agriculture 
who engage in educational work in agriculture 
and home economics. Because their work is 
primarily educational, extension workers must be 
proficient in both subject matter and teaching 
methods. 

County extension agents are concerned primari- 
ly with increasing the efficiency of agricultural 
production and marketing, including the develop- 
ment of new market outlets. County home dem- 
onstration agents work closely with women in 
such fields as home management and nutrition. 

Agricultural extension workers try to help peo- 
ple to analyze and solve their problems. In doing 
this, extension workers help local people apply 
the results of research and practical experience 
to their problems. Much of this educational work 
is with individuals and groups through meetings, 
tours, and demonstrations. Individual assistance 
is given to farmers and homemakers on problems 
that cannot be solved satisfactorily by group 
methods. Both the county agent and the home 
agent, along with the 4-H Club agent in counties 
that have one, work with rural youth in organized 
groups on projects related to agriculture, home- 
making, and community improvement. Extension 
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A county agricultural extension agent discusses livestock pro- 
duction problems with a farmer in the feedlot. 


workers rely heavily on the use of mass commu- 
nications media, such as newspapers, radio, and 
television. 
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The | ork of the county extension staff is backed 


up by ate extension specialists in such subject 
matte: ‘ields as agronomy, livestock, marketing, 
agricul ural economics, home economics, horticul- 
ture, entomology. These specialists keep in 
close contact with the latest research findings in 
their ticular field and work with agents in 
applyin these to local needs and problems. 
Where Employed 

Exteusion agents are located in nearly every 
agricultural county in the United States. In 


An extension entomologist shows an Illinois farms h 


ow army-worms have stripped th 
h parathion was recommended. 


counties with a large number of farmers who 
produce a variety of crops there may be as many 
as 10 or more agents on the county staff. In these 
counties, the agents usually specialize in particu- 
lar fields, such as dairying, poultry production, 
crop production, or livestock. 


Training and Other Qualifications 


The first qualification for a county agent is a 
bachelor’s degree in agriculture or home eco- 
nomics. In most States, the Extension Service 
maintains an in-service training program to keep 
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Aerial spraying 


e leaves from his wheat. 
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its agents informed on the newest findings in agri- 
cultural research, on new programs and policies 
that affect agriculture, and new teaching tech- 
niques. To be successful, extension workers must 
like to work with people. 

In most instances, specialists on the State staff 
are expected to have the master’s degree and 
special training in their particular lines of work. 


Employment Outlook 


The Cooperative Extension Service has ex- 
perienced a constant growth, and the demand for 
new extension workers continues. There are ap- 
proximately 14,000 extension service workers in 
the United States. As agricultural technology 
becomes more complicated, there is an increasing 
demand by farmers for trained personnel to assist 
them in applying this technology. Moreover, as 
farm people become more aware of the need for 
organized activity, they make additional requests 
for increases in Extension Service personnel. 
Rural nonfarm families, including suburban resi- 
dents, are also demanding more and more educa- 
tional assistance from extension workers. These 
people are extending the work of the Extension 
Service to new segments of our population. 

Counterparts of the Agricultural Extension 
Service are being established in many countries 
of the world and Extension Service personnel are 
often recruited to help initiate and organize these 
programs. 
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Earnings and Working Conditions 


The salaries of extension agents vary from 
State to State and county to county. In October 
1956, the average annual starting salary of assist- 
ant agricultural agents was about $4,000, anc of 
home agents approximately $3,750; staring 
salaries for assistant agricultural agents ranved 
from $3,600 to $5,100. 

The successful assistant agent ordinarily is |o- 


moted rapidly. This may occur in the county 
where employed as an assistant agent or through 


being shifted to a more responsible job in another 
county in the State. Top salaries for agricultural 


agents average around $8,000 a year, with a ringe 
of from $7,000 to $11,000. The top salaries of 


experienced home agents average $6,200 anniilly, 
with a range of from $5,200 to $9,500. 


Hours of work are long and highly irregular. 
Many evenings are devoted to meetings with 
farmers and other groups. The work is of a high- 
ly responsible nature and agents must mai) ‘ain 
good working relationships with both farmer: ind 


other segments of the community. 


Where To Go for More Information 


For additional information get in touch with 
County Extension Offices, State Directors of 19x- 
tension located at each State College of Agricul- 
ture, or the Federal Extension Service, United 
States Department of Agriculture, Washington 
25, D. C. See also statement on home economists 
(refer to index for page number). 


Vocational Agriculture Teacher 


Nature of Work 


Vocational education in agriculture is a nation- 
wide, federally aided program of systematic in- 
struction in agriculture and farm mechanics of 
less than college grade, conducted in public schools 
or classes for those persons over 14 years of age 
“who have entered upon or who are preparing to 
enter upon the work of the farm or the farm 
home.” The program operates under a plan of 
cooperation between State Boards for Vocational 
Education and the Office of Education, U. S. 
Department of Health, Education, and Welfare. 

For high school students, the teacher conducts 
classes in agriculture with subject matter selected 


to fit the needs of persons enrolled and of the 
particular community. Each student is required 
to conduct a farming program, either at home or 
on facilities provided by the school, with year- 
round supervision by the teacher. Students gener- 
ally start with small farming programs but are 
encouraged to expand their enterprises as rapidly 
as they can so that by the time they have com- 
pleted high school, they will have built up an 
investment in farming large enough to permit 
them to farm on a full-time basis or to enter upon 
a sound partnership agreement with parents. 
Along with class instruction and supervision 
of farming programs, teachers of vocational agri- 
culture give instruction in farm mechanics in 
school farm shops. Students learn the operation 
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Vocational agric 


and maintenance of farm machinery, utilization 
of electrical equipment, and construction of such 
equipment as farm water systems, feeders, 
brooders, fences, and small buildings. 

The teacher of vocational agriculture also 
serves as advisor to the local chapter of Future 
Farmers of America, a private organization that 
engages in a wide variety of activities designed to 
improve students’ leadership abilities and stimu- 
late their interest in farming. 

In addition to work with “in-school” students, 
Vocational agriculture instructors also provide 
organized instruction for young farmers, which 
deals primarily with their problems in establish- 
ing an enterprise, and for adult farmers to help 
them to keep abreast of modern farming 
technology. 


Where Employed 


Vocational agriculture departments exist in 
rural high schools throughout the United States 
and in Hawaii, Puerto Rico, and the Virgin Is- 
lands. The largest of these schools may have 


+ 
4 


he th 


COURTESY OF U. S. DEPARTMENT OF AGRICULTUR' 


ultural students are taught to select outstanding animals for their breeding herd. 


several instructors on the vocational agriculture 
staff. 


Training and Other Qualifications 


Vocational agriculture teachers must be gradu- 
ates of a specialized course of training given in 
approved agricultural colleges. The training in- 
cludes classes in both technical agriculture and 
teaching methods. Students must elect to enter 
this curriculum not later than their junior year 
in order to get the comprehensive training that 
is required for this field. 

An in-service training program is conducted to 
keep yocational agriculture teachers abreast of 
new agricultural and teaching developments. 


Employment Outlook 


The employment outlook in the field of voca- 
tional agriculture is very good. There were ap- 
proximately 11,000 teachers in this field in 1956 
and the number is increasing gradually. Some 
turnover among teachers occurs constantly, as 
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some go into farming for themselves, others go 
into business or professional work related to agri- 
culture, and still others retire or die, The num- 
ber of high schools offering vocational agriculture 
courses has been increasing as has the number of 
schools that employ more than one teacher in this 
field. Furthermore, expected increases in high 
school enrollment will be a factor favoring em- 
ployment opportunities. (See the chart on high 
school enrollment on page 57.) 


The vocational agriculture teacher has 12 
months’ employment each year and this is reflected 
in his annual salary. Beginning salaries in 1956 
averaged around $4,000 and ranged from $3,100 
to $4,500, Top salaries ranged from $5,000 in 


some States to $8,700 in others. The ave: :ge 
salary for all teachers was about $4,800, In idi- 
tion, vocational agriculture teachers in ost 
States are paid for official travel in supery: ing 
the programs of students and for other app: ved 
activities. 


Where To Go for More Information 


As salaries, travel, and programs of vocal ional 
agriculture teachers vary slightly among Sites, 
prospective teachers should consult with the | lead 
Teacher Trainer in Agriculture Education «i the 
land-grant college or the State Supervisor of 
Agricultural Education at the State Department 
of Public Instruction in their respective Staios. 

See also statement on Secondary School 
Teachers (refer to index for page number). 


Agricultural Research Workers 


Nature of Work 


The number of research activities related to 
agriculture has inereased rapidly within the last 
several decades. Although the largest agencies 
in this field are the State Experiment Stations 
connected with the land-grant colleges and the 
various research branches of the U. S. Depart- 
ment of Agriculture, many other research organ- 
izations exist. Some of these engage in independ- 
ent research; others are connected with companies 
that produce chemicals, equipment, and other sup- 
plies for farmers, finance their operations, or 
market their products. 

The major lines of research in connection with 
agriculture include the following: Entomology 
and parasitology, bacteriology, plant breeding and 
pathology, forestry, animal pathology, animal and 
poultry husbandry, soils research and conserva- 
tion, agricultural engineering, economics of pro- 
duction, financing and marketing, human nutri- 
tion, and statistical analysis. 

‘ntomologists develop control measures against 
insects affecting crops, people, animals, and 
marketed agricultural commodities and study the 
utilization of beneficial insects. 

Bacteriologists conduct microbiological and 
fermentation research to produce vitamins, anti- 
biotics, amino acids, sugars, and polymers, by the 
action of micro-organisms. 

Plant pathologists conduct research on the 
causes and control of diseases attacking crop 


plants, including those caused by fungi, ba: oria, 
viruses, and physiological conditions. 

Soils researchers work on methods of co): vol- 
ling soil erosion and improving land use. 

Agricultural engineers develop new mao \ies, 
devise new processing techniques, and plu new 
types of buildings that are more efficient. 

Agricultural economists deal primarily with 
complex problems related to the production and 
marketing of farm products. They are fact- 
finders, evaluators, analysts, and interpreters who 
help farmers with economic affairs, 


Where Employed 


The majority of research positions in agriculture 
are connected with the U. S. Department of Agri- 
culture, although agricultural researchers also 
work for other government agencies and for pri- 
vate industry. Research positions with the U. S. 
Department of Agriculture are located in various 
parts of the country. A large number are in 
Washington, D. C., or at the nearby Agricultural 
Research Center at Beltsville, Md. There are 
also four Regional Research Laboratories at Al- 
bany, Calif.; Peoria, Ill.; Wyndmoor, Pa.; and 
New Orleans, La. Much of the research staff of 
the Department of Agriculture is stationed at 
land-grant colleges but there are also numerous 
other places where research units are located. Ex- 
perimental work by staff members is conducted in 
Puerto Rico, Alaska, Hawaii, Mexico, France, 
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Egypt, nd other parts of the world. Many ngri- 
‘cultural research jobs are found in other govern- 
ment departments. 

Research workers associated with the experi- 
ment stations of the land-grant college system 
usually ave stationed at the college, but many State 
colleges niso have branch experiment stations at 
which specialized research is carried on; e. g, the 
branch station in Riverside, Calif., specializing in 
citrus research, the branch station at Stuttgart, 
Ark., specializing in research in rice production. 

Tn 1956, approximately 8,000 research workers 
were employed in the land-grant colleges and about 
6,000 in the U. S. Department of Agriculture. ‘The 
business and other groups engaged in agricultural 
research probably employed about 8,000 workers. 
These figures include some research aides who are 
still working for their college degrees but who are 
also pari-time employees on research projects. 
More than half of the research workers in land- 
grant colleges also spend part of their time in 
teaching 

Resen: ch by independent research organizations, 
foundations, and private business groups is de- 

—yelopiny in many parts of the country. These 
groups ‘end to be located either in industrial 
centers or in areas of high agricultural activity. 
These include producers of insecticides, herbicides, 
and other chemical dusts and sprays: producers of 
feed, seed, and fertilizer; and producers of me- 
chanical equipment. Farm loan associations, 
banks, marketing associations, and other groups 
now employ research staffs to help guide their nc- 
tivities with farmers, It is estimated that ap- 
proximately 2,000 such groups have agricultural 
research programs. 


Training, Other Qualifications, and Advancement 


College training is essential for research work 

today. The training of research workers is con- 

tinually becoming more highly specialized. The 

field has become so broad that many colleges tend 
to specialize in particular lines of agricultural re- 
‘search work and training. ‘The period of training 
_ is also lengthening, so that five or more years of 
et work are sometimes needed in order to st- 
tain the required proficiency. 

Individuals Er expect to enter this field S 
Work should obtain a background in science an 
k mathematics as early as possible. This will serve 

' 
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asa basis for making a decision as to which branch 
of research the student is best adapted to enter. 

Although it is possible to enter most of these 
lines of research employment with a bachelor’s 
degree, entrants should have in mind that they will 
probably have to go on to a master’s, and perhaps 
a doctor's, degree in order to compete with other 
workers in the field, 

Advancement for agricultural research workers 
depends on such considerations as the individual's 
productiveness, the quality of research, his ability 
to plan and organize research investigations, his 
ability to cooperate on investigative work, and 
the nature of his training. 


Employment Outlook 


The employment outlook in 1957 for agri- 
cultural research workers was good at all levels 
of training, and was expected to remain good for 
the next several years at least, 

Agricultural colleges are unable to supply all 
the research workers needed in the field of agri- 
culture, Science students must be recruited from 
other sources in order to fill the demand. Con- 
siderable competition exists between research agen- 
cies for workers with good potentialities, and the 
prospects are that this situation is likely to con- 
tinue in the next few years. 

Agricultural research has been a growing feld 
of employment for several decades, as the value 
of research in agriculture has become increasingly 
recognized. Expenditures in support of auch re- 
search by Federal and State Governments and by 
private organizations have increased in recent 
years, and this trend is expected to continue over 
the long run, creating employment opportunities 
for persons qualified to do research, 


Earnings 


Agricultural research workers frequently start 
as student assistants during the time they are ob- 
taining their college training. Ordinarily, they 
are part-time workers who may be paid from $150 
to $350 a month, depending on the amount of time 
they devote to their work. Others may do pre 
professional work for the Department of Agri- 
culture on a similar basis. 

Entrance salaries for research workers on the 
staff of the Department of Agriculture depend 
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on both educational attainment and experience. 
The usual scale is as follows: 


GS-5 rating, $3,670 
beginning salary. 


Bachelor’s degree_ 


Master’s degree, or bachelor’s is, 


i 4,525 
1 year’s experience. GS-7 rating, $4,525 


beginning salary. 
Doctor’s degree, or master’s plus 


1 year’s experience. si rs 
' ,)GS-9 rating, $5,440 
Bachelor’s degree plus 2 years’ An 


experience. 

In some lines of work in which there is a short- 
age of workers, beginning salaries have been in- 
creased to $4,480 for GS-5 entrants, $5,335 for 
GS-7, and $6,115 for GS-9. Research workers 
now being paid at these higher rates include 
physicists, chemists, meteorologists, engineers 
(including agricultural engineers), metallurgists, 
geophysicists, electronic scientists, and mathema- 
ticians. 

Top salaries in research work with the Depart- 
ment of Agriculture—about $12,000 to $15,000 
annually—are paid to those people who combine 
research with administrative responsibilities. 

Research workers in land-grant colleges some- 
times are paid partly from Federal and partly 
from State funds, hence salaries vary from State 
to State. Actual cash salaries probably run 
slightly lower than those in the Department of 
Agriculture, but living costs may also run some- 


what lower than in Washington, D. C., where 
many of the Federal jobs are located. 


Where To Go for More Information 


For additional information on research oppor- 
tunities at land-grant colleges, contact the ‘lean 
of agriculture at the land-grant college in your 
State. For information on employment in the 
United States Department of Agriculture, con- 
tact USDA recruitment representatives at the 
land-grant college or write directly to Office of 
Personnel, U. S. Department of Agriculture, 
Washington 25, D. C. For further information on 
research activities related to agriculture, see also 
statements on selected professional and technical 
oceupations in this chapter and other chapters 


in this Handbook. See especially chapter on the 
Biological Sciences (refer to index for page num- 
bers). 

The following publications will be valuab!e : 


Career Service Opportunities in the U. 8. Departivent of 
Agriculture, U. S. Department of Agriculture, Division of 
Employment, Office of Personnel, October 1956. 

1956-57 Opportunities for Employment in the sopart- 
ment of Agriculture, U. $. Department of Agri ture, 
Division of Employment, Office of Personnel, (tober 
1956. 

Careers Ahead, Association of Land-Grant Colleges and 


Universities, Washington, D. C. 1955. 


Agricultural Economists 


Nature of Work 


Rapid changes in farm technology are creating 
new problems on both individual farms and in the 
economy as a whole. Farm operators are forced 
by economic competition to reorganize their en- 
terprises so as to make the best use of new ma- 
chines, new varieties of crops and livestock, and 
new methods. Increased farm production will 
complicate problems of marketing, prices, income 
distribution, and reorganization of productive 
efforts. In this broad field of study, the agricul- 
tural economist ordinarily works only in one spe- 
cial sector, for example, the marketing of live- 
stock or of dairy products; the economics of pro- 
ducing eggs, broilers, or other farm products; the 
cost and return relationships in the application of 
fertilizer; the factors affecting the demand for 
soybeans, apples, or other types of farm prod- 
ucts; cycles of cattle production and prices; the 


competitive position of cotton in the world mar- 
ket; or the price spread between the producer and 
the consumer of farm products. 

The major fields of work of the agricultural 
economist are in research, teaching, and consulta- 
tion. Some economists, however, use their train- 
ing in economics as a background for farming or 
for business opportunities. They may do this 
either as operators or as specialized employees of 
large-scale farms, processing companies, or of or- 
ganizations that provide goods and services for 
farmers. In the latter group are farm-implement 
companies; feed, seed, and fertilizer companies; 
chemical companies; banks; and farm loan 
agencies. 


Where Employed 


The largest group of agricultural economists 
is employed by the State agricultural colleges to 
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do research, teaching, and extension work. Many 
oct these economists specialize in rather broad 
ids of study, such as farm management, pro- 
duction economics, prices, or marketing. The 
vext largest employer of agricultural economists 
is the U. S. Department of Agriculture, which 
uses them in somewhat more specialized fields of 
inquiry, such as farm costs, land tenure, feeds and 
feeding, livestock production, poultry production, 
labor requirements, farm finance, crop estimates, 
marketing, merchandising methods, farm prices, 
disposal of farm surpluses, and improvement of 
incomes on small-scale farms. The Department 
also uses economists in many of its action pro- 
grams in which they engage in administrative 
and regulatory work. 

\Ithough these are the two largest employers 
ngricultural economists, many other organiza- 
s also employ such personnel. These include 
Stale Departments of Agriculture, Federal Re- 

e Banks, conservation and reclamation dis- 
icts, farm cooperatives, and other farm organi- 
slions. To these may be added a long list of 
private concerns, such as banks, insurance com- 
panies, feed and fertilizer companies, farm ma- 
"y manufacturers, and packers of meat and 
other food products. Employment of agricul- 
tural economists in farming and by companies 
that provide services to farmers is constantly in- 
creasing. Many agricultural economists are now 
being called on for advisory work in connection 
with rural development programs in foreign coun- 
tries. Some go on brief assignments to meet par- 
ticular problems; others make foreign service in 
one or more countries a career. 


p 
of 


chin 


Training 


The person who qualifies for work in this field 
should have a minimum of a bachelor’s degree 
with courses in both agriculture and agricultural 
economics. Practically all the land-grant col- 
leges provide the special training that is needed; 
other colleges may also offer sufficient courses to 
provide an adequate foundation. The particular 
courses taken may depend on the type of work 
done but, in general, they should include work in 
production economics, statistics, farm manage- 
ment, marketing, farm finance, and land eco- 
nomics. This is a rapidly developing profession, 
and those who wish to progress in the more tech- 
nical fields of agricultural economics should plan 


to continue their education toward the master’s 
and doctor’s degrees. 


Employment Outlook 


The current demand for well-qualified agricul- 
tural economists exceeds the supply. This situa- 
tion is due partly to increased demands for peo- 
ple with this type of background in business, in- 
dustry, and foreign service. At present, too, 
there are special projects in the United States 
Department of Agriculture that call for addi- 
tional personnel. These include marketing re- 
search, rural development activities, and soil bank 
programs. The prospect is for continued expan- 
sion of this field. As agriculture becomes more 
commercial and technical, the need for carefully 
trained economists becomes greater. 

Approximately 3,000 agricultural economists 
were employed in this country in 1956, of whom 
about 1,500 were employed by land-grant colleges 
and the United States Department of Agriculture. 
Of these, about 750 were engaged in research 
while the rest were engaged in teaching, adminis- 
trative, regulatory, and other types of work. 


Earnings 


The salaries of research workers employed by 
land-grant colleges and the U. S. Department of 
Agriculture have been discussed in the state- 
ment on agricultural research workers (p. 648). 
These will serve as a guide to entrance and aver- 
age salaries of agricultural economists in the 
land-grant colleges and in the U. S. Department 
of Agriculture, Private companies frequently 
offer higher rates of pay. Positions in United 
States agencies in foreign countries ordinarily 
also are at rates substantially above those for jobs 
in this country. 


Where To Go for More Information 


For additional information about opportunities 
in agricultural economics, check with the Depart- 
ment of Agricultural Economics in the land-grant 
college in your State. For information on Fed- 
eral employment opportunities, get in touch with 
USDA Recruitment Representatives at your land- 
grant college or write directly to the Office of 
Personnel, U. S. Department of Agriculture, 
Washington 25, D. C. 

See also statement on economists (refer to index 
for page number). 
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Agricultural Finance Workers 


Nature of Work 


Credit has become an important aid to farmers 
in acquiring and operating farms. A large volume 
of long-term farm mortgage loans are made each 
year to assist farmers in buying, improving, and 
equipping farms. Similarly, a large volume of 
short-term or intermediate-term loans are made 
to farmers to finance current farm operations and 
to purchase livestock and equipment. A large 
share of these loans are made by commercial 
banks, life insurance companies, and specialized 
institutions that finance farmers. 

In making loans to farmers, lending institu- 
tions need the services of men with broad training 
in agriculture and business. This training or- 
dinarily requires practical farm experience as 
well as academic training in agriculture, eco- 
nomics, and other fields. Making loans on a 
sound basis involves careful analysis of the farm 
business and proper valuation of farm real estate 
and other farm property. Trained personnel in 
lending institutions, therefore, are the key to 
sound credit practices in financing farmers. 


Where Employed > 


1. Farm Credit Institutions. The banks and as- 
sociations that operate under the supervision of 
the Farm Credit Administration in Washington, 
D. C., are the major institutions that finance agri- 
culture. Under this program the country is di- 
vided into 12 districts, with headquarters located 
in: 


Springfield, Mass. 
Baltimore, Md. 
Columbia, S. C. 
Louisville, Ky. 
New Orleans, La. 
St. Louis, Mo. 


St. Paul, Minn. 

Omaha, Nebr. 

Wichita, Kans. 

Houston, Tex. 

Berkeley, Calif. 

Spokane, Wash. 

Each district has a Federal land bank, a Federal 
intermediate-credit bank, and a bank for coop- 
eratives. These banks require men who are quali- 
fied to handle loans to farmers and, in the case of 
the banks for cooperatives, to farmers’ coopera- 
tive associations. An important group of em- 
ployees are the land appraisers who are paid by 
the Federal land banks but are in the Federal 
Civil Service and are appointed by the Farm 
Credit Administration. Also, in each district 


there are national farm loan associations thi ough 
which land-bank loans are made and prod: tion 
credit associations which make short-tern: and 
intermediate-term loans to farmers. Throw. out 


the country, there are approximately 500 p' duc- 
tion credit associations and 1,000 national ‘arm 
Joan associations. 


2. Country Banks. Tn recent years, many country 
banks have employed men to handle losos to 
farmers and to maintain contacts with farmers. 
Usually, these men must have farm backgrounds 
and technical training in agriculture. Country 
banks all over the country are adopting the prac- 
tice of employing agricultural specialists. 


3. Farmers Home Administration. The F!rmers 
Home Administration, with headquarters in 
Washington, D. C., makes real estate and ņp:oduc- 
tion loans as well as certain emergency louns to 
farmers who cannot qualify for credit froi vegu- 
lar sources. In agricultural counties in mo~: parts 
of the country, the Farmers Home Adm’: istra- 
tion has a county supervisor who makes a1. serv- 


ices the loans in his territory. These mei: must 
have an agricultural background and training and 
be qualified to assist farmers in planning thei: farm 
business and in adopting proper farm practices. 


4. Life Insurance Companies. Many of the major 
life insurance companies have substantial invest- 
ments in farm mortgage loans and require men in 
their home offices as well as in the field to carry 
on the work of making and servicing loans. A 
technical background in farming is desirable for 
these positions. 


Training, Other Qualifications, and Advancement 


In the field of agricultural finance, practical 
knowledge of farming, as well as technical train- 
ing in agriculture, is desirable. To qualify for 
such positions, therefore, a man should acquire 
practical experience in farming and preferably 
take a 4-year course at an agricultural college. 
The curriculum should provide training in agri- 
cultural economics, including courses in farm 
management, farm finance, land economics, maT- 
keting, and accounting. Technical courses in crop 
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ai! livestock production and soil management 
vo also important. 

tı many instances, it will be necessary for 
young men to enter agricultural credit institutions 
as \».inees or to begin in loan associations as field 


rej vsentatives or assistant secretary-treasurers. 
Fron these positions, they will have opportunities 
to «(vance to the higher positions in district credit 
insiiiutions and to positions as secretary-treas- 
urers (managers) in national farm loan associ- 
ations and production credit associations. Men 
selected for agricultural work in country banks 
ordinarily must have had previous experience, 


such as work in agricultural extension or other 
worl with farmers. 


Employment Outlook 


\\ ile the total number of persons employed in 
agr cultural finance is not particularly large, there 


ave “qveer opportunities for a fairly large num- 
ber of men desiring to enter this field. Agricul- 
tus i= becoming more technical and the capital in- 
vòs] per farm is increasing materially. Thus, 
finn ing of farms is becoming more technical and 
requires greater skill. In the future, greater 


emphasis will be placed on technical training as 


a qu» lification for positions in this field. 


Earnings and Working Conditions 


No standard pattern of salaries prevails in the 
agricultural finance field. For example, among 
national farm loan associations and production 
credit associations, there is a wide range in the 
volume of loans and in the financial position of 


Agricultural 


Nature of Work 


During the last two decades, the efforts of agri- 
cultural engineers have been directed largely to 
the engineering design of tractors and farm 
equipment, design of farm structures, utilization 
of electrical energy on farms, soil and water con- 
servation and management, and processing of 
agricultural products for the market. In these 
specialties, the agricultural engineer uses basic 
engineering principles and concepts to help 
achieve greater production per farmworker with 
fewer man-hours per unit of produce, at a greater 


the associations, and this influences the number 
of employees and the salaries paid. The salaries 
paid to secretary-treasurers of these associations 
range from approximately $3,000 to $12,000; a 
large proportion of the secretary-treasurers re- 
ceive salaries that range from $5,000 to $8,000. 
County supervisors under the Farmers Home 
Administration receive salaries that range approx- 
imately from $3,600 to $6,200 per year, with an 
average of approximately $5,000. Salaries paid 
by country banks differ even more widely. 
Working conditions in the field of agricultural 
finance generally are attractive. The banks and 
associations are located in the larger cities and the 
larger country towns in agricultural areas where 
living conditions generally are favorable. The 
work requires travel in the field to contact farmers, 
and this work is usually pleasant and constructive. 


Where To Go for More Information 


Inquiries on opportunities for employment in 
the field of agricultural finance may be directed to 
the following: 


Farm Credit Administration, Washington 25, D. C. 


Farm Credit Distriet—Springfield, Mass. ; Baltimore, Md. ; 
Columbia, S. C.; Louisville, Ky.: New Orleans, La.; St. 
Louis, Mo.; St. Paul, Minn.; Omaha, Nebr.; Wichita, 
Kans.; Houston, Tex.; Berkeley, Calif.; Spokane, Wash. 


Farmers Home Administration, U. S. Department of Agri- 
culture, Washington 25, D. C. 


Agricultural Director, American Bankers Association, 
12 East 36th St., New York 16, N. Y. 

See also chapters on Banking Occupations and 
Insurance Occupations (refer to index for page 
numbers). 


Engineers 


return to the farmer and improved quality for the 
consumer. Specific areas of work involve research, 
education, production, design, development, test- 
ing, and application, production engineering, 
sales engineering, maintenance, management, or 
some combination of these. 


Where Employed 


Private business organizations employ approxi- 
mately 60 percent of the agricultural engineers in 
the United States and the rest are engaged in 
public service work. 
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Agricultural engineers are employed by more 
than 1,000 private business organizations, ranging 
from very large manufacturers to individually 
owned small businesses. These include farm- 
equipment manufacturers who produce tractors 
and related farm equipment; smaller and more 
specialized manufacturers of field, barnyard, and 
household equipment; producers of electrical, me- 
chanical, and structural component parts and 
basic component materials having agricultural ap- 
plications; electric service companies; distributors 
and dealers in farm equipment and supplies; trade 
associations; specialized agricultural producers 
and processors; publishers; advertising agencies; 
consulting engineers; and engineering and man- 
agement services for farmers. Some agricultural 
engineers are self-employed as owners or partners 
in some of the above types of business. 

Among government agencies, the U. S. Depart- 
ment of Agriculture is the largest single employer ; 
the Department’s Soil Conservation Service and 
the Agricultural Research Service are the largest 
users of agricultural engineers. The U. S. De- 
partment of the Interior and the Department of 
Defense use smaller numbers, and several other 
Federal agencies each use a few. Individual 
States also employ agricultural engineers, most 
of whom are affiliated with the agricultural engi- 
neering departments of the State colleges, univer- 
sities, experiment stations, and extension services. 
Some are employed by other State agencies con- 
cerned with natural resources, food sanitation, 
pollution control, highways, soil conservation, and 
other work related to State interests in public wel- 
fare, business, and agriculture. A few agricul- 
tural engineers work for counties, cities, and spe- 
cial districts organized on the basis of drainage, 
irrigation, public power, and soil conservation 
problems. 


Employment Outlook 


In addition to the immediate shortage of well- 
qualified agricultural engineers, several factors 
contribute to favorable long-range employment 
outlook for agricultural engineers in a broaden- 
ing field. In 1956, the ratio of agricultural engi- 
neers to farm workers was only 1 to 1,500 com- 
pared with 1 engineer to less than 100 production 
workers in some other industries. Also, engineers 
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have proved their worth, especially in improving 
man’s capacity to deal effectively and econon ically 
with the high tonnages, large volumes, treme dous 
energies and power requirements, accurate envi- 
ronmental controls, and precision operations that 
are characteristic of the modern farm. The-e ma- 


jor factors in the cost and quality of agrio tural 
production are open to much further improvement 
through agricultural engineering. They present 
immediate major opportunities for additional en- 


gineering service to agriculture. 

The agricultural engineer looks forward to 
growing opportunity to make farmwork easier, 
more productive, and more economical. Ile can 
use the whole range of physical and biological 
sciences, to tool up agriculture so as to insure the 
more complete development and realiza\ion of 
human resources. Thus, the agricultural ci: zineer 
can contribute to the production of better foods 
and other organic products, in wider varici y and 
better quality, at lower cost, with better ' lance 
in relation to demand, for wider use, and wi! h con- 
servation of agricultural resources. 


Training and Other Qualifications 


Most agricultural colleges offer some courses in 
agricultural engineering, and several have depart- 
ments offering bachelors’ and advanced degrees in 
agricultural engineering. A bachelor’s degree in 
some branch of engineering is usually required for 
employment in this field. Only agricultural en- 
gineers are employed in some jobs. However, in 
some specialized jobs, persons with degrees in 
other branches, such as architectural engineering, 
may be employed in agricultural work. (See also 
chapter on Engineering for requirements in the 
general field of engineering; refer to index for 
page number.) 


Earnings 


Agricultural engineering salaries are compara- 
ble with those in other branches of engineering- 
As in other engineering fields, salaries of agri- 
cultural engineers are affected greatly by train- 
ing, experience, and proved ability. Starting an- 
nual salaries ranged from $3,500 to $5,500 in 1956 
and salaries for qualified senior engineers from 
about $8,000 to $12,000. Salaries are much higher 
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for chief engineers and engineers who have ad- 
vanced to executive or managerial positions, 


Where To Go for More Information 


Information on schools and scholarships may be 
obtained from: 
State Agricultural Colleges 


Tke American Society of Agricultural 
St. Joseph, Mich. 


Engineers, 


Information on Federal employment may be ob- 
tained from: 


United States Civil Service Commission, Washington 25, 
D.C. 

Office of Personnel, U. S. Department of Agriculture, 
Washington 25, D. C. 


Local county offices of the Soil Conservation Service, U. S. 
Department of Agriculture. 

See also chapter on Engineers (refer to index for page 
number). 


Soil Scientists 


Nature of Work 


Soil scientists are trained to determine the phys- 
ical, chemical, and biological characteristics and 
behavior of soils. They investigate soils in the 
field and in the laboratory and classify them into 
homogeneous units in accordance with a national 
-vstem of soil classification. From the study of 
(heir characteristics and through research, soils 
‘an be defined in terms of their responses to man- 
gement practices and capabilities for producing 
sses, and trees, as well as their behavior 
us engineering materials. Soil scientists prepare 
maps, usually based on aerial photographs, on 
which the individual kinds of soil and other land- 
scape features significant to soil use and manage- 
ment are plotted accurately in relation to land 
lines, field boundaries, roads, and other conspicu- 
ous features. 

Soil scientists also conduct research to deter- 
mine the physical and chemical properties of soils 
and their water relationships in order to under- 
stand their behavior and origin. They predict 
the yields of cultivated crops, and of grasses and 
trees, that can be produced under alternative com- 
binations of management practices, both extensive 
and intensive. 

The field of soil science offers opportunities for 
those who wish to specialize in soil classification 
and mapping, soil geography, soil chemistry, soil 
physics, soil microbiology, and soil management. 
Training and experience in soil science also fit in- 
dividuals for positions as farm managers, planta- 
tion managers, land appraisers, and many other 
professional positions. 


Where Employed 


Most soil scientists are employed by agencies of 
the Federal Government, State experiment sta- 


tions, and colleges of agriculture. However, many 
soil scientists are employed in a wide range of 
other public and private institutions, including 
fertilizer companies, private research laboratories, 
insurance companies, banks and other lending 
agencies, real estate firms, land appraisal boards, 
State highway departments, State and city park 
departments, State conservation departments, and 
farm management agencies throughout the United 
States and its Territories. A few operate inde- 
pendent consulting businesses. An increasing 
number of American soil scientists are employed 
as research leaders, consultants, and agricultural 
managers in foreign countries. 


Training and Advancement 


Training in a college or university of recog- 
nized standing is important in obtaining employ- 
ment as a soil scientist. A B. S. degree is a mini- 
mum requirement for entrants in the field of soil 
science. Those with graduate training, especially 
with a doctor’s degree, can be expected to advance 
rapidly into responsible positions with good pay. 
This is particularly true in soil research, includ- 
ing the more responsible positions in soil classi- 
fication, and in teaching. Soil scientists who are 
able to deal with both field data and laboratory 
data have a special advantage. 

Many colleges and universities offer fellowships 
and assistantships for graduate training or em- 
ploy students for part-time teaching or research. 


Employment Outlook 


Opportunities for well-trained soil scientists 
were excellent in 1955 and 1956 ; these are expected 
to continue to increase for several years. A large 
number of good postions are vacant now because 
of the shortage of qualified soil scientists. 
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There is increasing demand for soil scientists 
to help complete the scientific classification and 
evaluation of the soil resources in the United 
States, One of the major program objectives of 
the Soil Conservation Service of the U. S. De- 
partment of Agriculture is to complete the soil 
survey of all rural lands in the United States. 
This program includes research, soil classification 
and correlation, the interpretation of results for 
use by agriculturists and engineers, and the train- 
ing of others in the use of the results. Also, de- 
mand is increasing for both basic and applied 
research to increase the efficiency of soil use on a 
sustained basis. 


Earnings 


The income of soil scientists depends upon the 
amount of responsible work they can do. This in 
turn depends upon their educational background, 


professional experience, and individual abilities. 
Entrance salaries in the Federal service for 
soil scientists with a B. S. degree are approxi- 
mately $300 per month, with advancement to 5375 
per month after one year of satisfactory per!orm- 
ance. Beyond that, advancement depends upo! the 
ability of the soil scientist to carry on high quality 
work and to accept responsibility. Earnings of 
well-qualified soil scientists with several cars’ 
experience range up to $1,000 per month. 


Where To Go for More Information 


Additional information may be obtained from 
the United States Civil Service Commission, 
Washington 25, D. C.; Office of Personnel, United 
States Department of Agriculture, Washington 
25, D. C.; or any office of the Department’ Soil 
Conservation Service. 

See also statement on chemists and biologists 
(refer to index for page numbers). 


Soil Conservationists 


Nature of Work 


Soil conservationists are trained to give farmers, 
ranchers, and others technical assistance in plan- 
ning, applying, and maintaining soil and water 
conservation measures and structural improve- 
ments on individual holdings, groups of holdings, 
or on watersheds. Farmers and other managers 
of land apply this technical assistance by making 
adjustments in land use; protecting land against 
soil deterioration; rebuilding eroded and depleted 
soils; stabilizing runoff and sediment-producing 
areas; improving cover on crop, forest, pasture, 
range, and wildlife lands; conserving water for 
farm and ranch use and reducing damage from 
flood water and sediment, and by draining or irri- 
gating farms or ranches. 

The land owner or operator has the responsi- 
bility for resolving problems concerning land use 
and treatment raised by his farm or ranch conser- 
vation plan. In reaching his decisions, however, 
he can take advantage of the reliable technical 
information which the soil conservationist can pro- 
vide. These technical services are as follows: 


1. Maps presenting inventories of soil, water, vegeta- 
tion, and other details that are essential in conservation 
planning and application. 

2, Information on what the proper land uses are and 
what treatment is suitable for the planning use of each 


field or part of the farm or ranch, groups of toons or 
ranches, or entire watersheds. 

3. The relative cost of, and expected retur: 
various alternatives of land use and treatmen! 


from, 


After the landowner or operator decides upon 
a conservation program that provides for the land 
to be used within its capability and treated accord- 
ing to the planned use, the relevant facts are re- 
corded in a plan which, together with the maps 
and other supplemental information, constitute 
a plan of action for conservation farming ov 
ranching. The soil conservationist then gives the 
land manager technical guidance in applying the 
conservation practices and in maintaining them. 


Where Employed 


Most of the soil conservationists are hired by 
the Federal Government, mainly by the U. S. De- 
partment of Agriculture’s Soil Conservation 
Service and the Bureau of Indian Affairs in the 
Department of Interior. Some are employed by 
colleges and State and local governments; others 
work for banks and public utilities. 


Training and Advancement 


A bachelor’s degree is the minimum require- 
ment for professional soil conservationists. A col- 
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A soil conservationist prepa a use-capability soil map for 
a tam. 


lege degree is not required for subprofessional soil 
conservationists whose primary work is that of 
giving farmers or ranchers assistance in applying 
conservation practices after conservation plan- 
ning has been done. 

Thorough training in a college or university of 
recognized standing is necessary in securing em- 
ployment. Those with degrees in the following 
specialties are eligible to become soil conserva- 
tionists after special field training in farm and 
ranch conservation and land use planning: for- 
estry, biology, agronomy, engineering, range, gen- 
eral agriculture. 

Those who show unusual aptitude in the various 
phases of the work have good chances of advance- 


ment into higher salaried technical and adminis- 
trative jobs. 


Employment Outlook 


Employment opportunities for well-trained soil 
conservationists were good in 1956. There are 
frequent openings in most parts of the country 
because of the normal turnover in personnel. Op- 
portunities in the profession will expand because 
of increasing interest in conservation by Govern- 
ment agencies, public utility companies, banks, 
and other organizations which are adding con- 
servationists to their staffs. It is likely that there 
will be a number of new openings in this field in 
college teaching, particularly at the undergradu- 
ate level. 


Earnings 


The entrance salary for soil conservationists 
with a BS degree employed by the Federal Gov- 
ernment is approximately $300 per month, with 
advancement to $375 per month after one year of 
satisfactory service. Subsequently, advancement 
depends upon the individual’s ability to advance 
to positions of greater responsibility. The top 
salaries in this field in the Federal service range 
from $10,000 to $12,000 per year. 

The entrance salary in private employment de- 
pends upon the individual's education and experi- 
ence, with the upper limits set by his ability and 
initiative. 


Where To Go for More Information 


Additional information on employment as a 
soil conservationist may be obtained from the 
United States Civil Service Commission, Wash- 
ington 25, D. C.; Employment Division, Office of 
Personnel, U. S. Department of Agriculture, 
Washington 25, D. C.; or any office of the Depart- 
ment’s Soil Conservation Service. 


Other Professional Work 


There are numerous other professional oppor- 
tunities for people trained in agriculture but these 
are discussed below in less detail. These oppor- 
tunities include: Inspection, grading, and mar- 
keting of farm products; work with agencies that 
prevent the spread of plant pests, animal para- 
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sites, and diseases; management of farm coopera- 
tives and other organizations of farmers, and 
large scale farms or ranches; organization of farm 
management and other professional services for 
farmers; wildlife management and control; and 
agricultural communications, 
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The qualifications of workers in these fields 
ordinarily include a college education with special 
training in the particular line of work. Inspec- 
tors of fruit and vegetables and workers engaged 
in pest control ordinarily must be qualified as 
entomologists or parasitologists, inspectors of 
dairy products as bacteriologists, and inspectors 
of meat and poultry products as veterinarians. 
They work with marketing specialists who inter- 
pret and enforce marketing agreements and regu- 
lations. Preparation for many professional jobs 
in agriculture calls for training in agricultural 
economics. Both the management of the individ- 
ual farm enterprise and that of farm cooperatives 
are also facilitated by work in agricultural 
economics. 
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Another growing field of specialization is that 
of agricultural communications. A staff of mar- 
ket news reporters is employed by the U. 5. De- 
partment of Agriculture in 125 field office: over 
the United States to report on the movement of 


agricultural produce from the farm to the 1: rket. 
Radio farm directors are employed by many radio 
stations to report prices, sales, grades, and other 


agricultural information to farm people. Agri- 
cultural reporters and editors compile and publish 
a wealth of farm news and data for farm jour- 
nals, farm bulletins, and farm broadcasts 

The demand for workers in most of these fields 
exceeds the supply. In recent years, the demand 
has been increased by the recruitment of profes- 
sional personnel to staff agricultural missions to 
give technical aid to farmers in other countries. 


Farm Service Jobs 


In almost every type of agriculture, there are 
specialized services which an individual can learn 
readily and perform for farmers. A person can 
enter many of these either as an employee or as 
an independent operator. Some of these services 
require an extensive outlay of capital but others 
require very little. Some are highly seasonal 
whereas others can be rendered the year-round. 
These services can sometimes be combined well 
with operation of a small farm. 

Services that provide employment on a year- 
round basis include the following: Cow testing, 
artificial breeding service, whitewashing service, 
livestock trucking, and well drilling. 

In cow testing and artificial breeding work, an 
association of farmers employs one or more work- 
ers on a monthly basis to conduct the operations. 
Supervisors who do cow testing are employed by 
dairy herd improvement associations. They must 
have a high school education, and a farm back- 
ground is almost essential. In 1956, annual 
salaries ran from about $3,000 to $4,200. Artificial 
breeding associations employ inseminators who 
must have at least a high school education. In 
1956, these workers were paid from about $4,800 
to $7,200 a year. Agricultural college training 
is desirable but not essential for employment in 

these occupations. Brief periods of approxi- 
mately a month of specialized training for these 
occupations are available through the associations. 
Individuals ordinarily set up the whitewashing, 


trucking, and well-drilling services and ploy 
such assistants as they need. 

Other services performed for farmers x° of a 
more seasonal nature. These include: Fruit spray- 
ing (2-3 months), airplane dusting (4-6 mo»ths), 
grain combining (2 months), hay and straw bal- 


ing (2-8 months), tractor plowing and cultivating 
(4-6 months), and sheep shearing (2-3 months). 


These and many other services are often done 
by farmers who wish to keep their equipment busy 
and therefore engage in custom work as a sideline. 
In areas with a long growing season, however, the 
period when these services can be carried on will 
be long enough to permit individuals to specialize 
in them. 

Somewhat more remote from farm operation 
but still closely tied in with agriculture are such 
vocations as: Repair and servicing of farm ma- 
chinery; feed grinding and mixing; storage and 
warehousing of agricultural products; operation 
of nurseries and greenhouses; and packing, grad- 
ing, and processing of farm products. 

These activities are sometimes performed on 
the farm, but the tendency has been for them to 
move away from the farm and be carried on as 
specialized lines of business. An agricultural 
background is helpful to people who enter these 
lines of work. The agricultural aspects can be 
learned more readily than the specialized skills 
that are required in these lines of work. 


Government Occupations 


‘oyernment is one of our largest fields of em- 
‘ment. One worker out of every nine in the 
United States is employed by a government 
ageney—Federal, State, or local. In some States, 
where manufacturing or other nonfarm industries 
have developed less than in the United States as 
vhole, employment in Federal, State, or local 
government agencies constitutes a significant part 
of all nonfarm employment; in several western 
Sintes more than 1 out of 4 nonfarm employees 
works for a government agency. Government 
jobs are to be found not only in every State, 
mty, and city, but even in smaller towns; in 
rhthouses off the seacoasts; and in forest 
tations at the tops of the highest 
rountains, 
Move than two-thirds of the government work- 
employed by State and local governments; 
he rest work for the Federal Government. 
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Government Activities and Occupations 


Government service offers opportunities for 
workers in many different occupations. Among 
the 7 million people employed by government 
agencies are workers in every major group of 
occupations—even a few sales workers and farm 
workers—although the relative number of em- 
ployees in the various types of occupations is 
much different from that found in private 
industry. 

Only about 1 in 15 government employees is 
doing what many people think of as “government 
work”—collecting taxes, general administration, 
legislative and judicial work, recording docu- 
ments, supervising elections, and the like. 8 

By far the greatest number of government em- 
ployees are engaged in education. More than 
2 million, or 29 percent of the government work- 
ers, are in this field—nearly all of them working 
in schools and colleges supported by State and 
local governments (chart 68). 

The second largest group of government work- 
ers—more than a million, or 15 percent of the 
total—is engaged in national defense activities of 
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the Federal Government. These are the civilian 
employees of the Department of Defense, and a 
few other defense-related agencies such as the 
Atomic Energy Commission. They include ad- 
ministrative and clerical employees, scientists and 
engineers, manual workers in Navy yards and 
arsenals, and a wide variety of other kinds of 
workers. Employees of military hospitals and of 
schools run by the military services are included 
here. 

Most of the government workers in the health 
and hospital fields, highway work, and police and 
fire protection activities are in State and local 
government agencies. On the other hand, the 
postal service is, of course, Federal, and so are 
most of the jobs connected with natural resources, 
such as those in the National Park Service. 

Among the major activities listed in the chart 
under “all other” are public welfare, sanitation, 
utilities, State liquor stores, and employment se- 
curity. One can see just from the listing of these 
activities the many different occupations for which 
there is employment opportunity in government. 
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Employment Trends 


The number of people working for govern- 
ment has been growing with the growth of the 
Nation. Government employment was only about 
21% million in the early 1920’s (chart 69); since 
that time the number of government workers has 
nearly tripled, while the total number of em- 
ployees in private industry and business has little 
more than doubled. 


CHART 69 
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State and local government employment has 
risen steadily, except during the early depression 
years, when budgets were being cut, and during 
World War II. Growing population and rising 
standards of government services in the fields of 
education, health, welfare, highways, and police 
and fire protection created the need for more and 
more employees. By 1956, State and local govern- 
ments had 434 million people working for 
them—more than twice as many as in 1920, while 
the population rose by only 55 percent during 
the same period. 


In contrast to the steady growth of State and 
local government, Federal Government employ- 
ment has grown in rapid spurts in response to 
national emergencies. The number of Federal 
workers remained fairly stable during the 1920’s, 
but rose by about 45 percent from 1933 to 1936 as 
government activities expanded to cope with the 
severe economic depression. With World War II, 
defense and economic stabilization activities ex- 
panded sharply; total Federal Government em- 
ployment tripled—from less than 1 million in 
1940 to nearly 3 million in 1944. After a drop 
of over 1 million in the postwar period, Federal 
employment stabilized for a few years at under 
2 million—about double the prewar level. The 
major part of this increase over prewar employ- 
ment occurred in the Department of Defense, 


which was maintaining an Armed Forces (not 
included in these figures) about three times as 


large as before World War II. The next spurt 
occurred during the Korean emergency when the 


Armed Forces more than doubled and Federal 
employment rose by a half million. Since Korea, 
though the military forces have been maintained 
at twice the pre-Korea level, Federal employ- 


ment has dropped by about half as much as it had 
increased. 

Over the past 30 years, therefore, while State 
government employees more than doubled, Fed- 
eral Government increased its staff more than 
fourfold, primarily because of the need for a 
stronger defense establishment, but also because 
of the more important role the United States 
plays in world affairs and the greater activity of 
the Federal Government in such fields as agricul- 
ture, social security, conservation and flood con- 
trol, veterans’ services, and the regulation of 
interstate commerce. 

On the basis of past trends, a continued steady 
increase in State and local government employ- 
ment seems likely, since the population is expected 
to grow rapidly. A particularly rapid employ- 
ment increase is likely in educational services as 
a result of the rising school-age population. The 
outlook for Federal Government employment is 
more difficult to assess because the number of Fed- 
eral workers appears to be affected more by 
national emergencies than by domestic programs. 
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Civilian Employment in Federal Government 


The Federal Government employs more workers 
than any other single employer in the United 
States. In June 1956, its establishments in the 48 
States and the District of Columbia employed 
2,193,000 civilian workers—about 4 per cent of all 
nonagricultural workers in the Nation. 

Civilian employees of the Government are 
engaged in most of the occupations found in pri- 
vate industry—accounting, physics, engineering, 
medicine, stenography, skilled trades, truckdriv- 
ing, and elevator operation, to cite a few illustra- 
tions. Some workers are also employed in occu- 
pations peculiar to the Federal Government, such 
us border patrolman, internal revenue agent, and 
mail carrier. 

The wide range of civilian employment oppor- 
tunities in the Federal Government is indicated 
by a study of the occupations of Federal white- 
collar workers in the continental United States, 
conducted by the U. S. Civil Service Commission 
in August 1954. Among the 163,000 Federal pro- 
fessional workers covered in this survey, about 
13,000 worked in the engineering fields, 32,000 in 
medicine and allied fields, 20,000 in the physical 
sciences, 16,000 in the biological sciences, 12,000 
in accounting and fiscal work, 10,000 in legal and 


related work, 9,000 in the social sciences, 7,000. 


in education, and 5,000 in mathematics and statis- 
tical work. The remainder were in such diversi- 
fied fields as library and archives, veterinary sci- 
ence, fine and applied arts, copyright, patent and 
trademark work, and personnel administration 
and industrial relations. Among the 1,147,000 
nonprofessional white-collar workers surveyed, 
about 724,000 were employed in the general ad- 
ministrative, clerical, and office services fields (in- 
cluding postal service); 79,000 in supply work; 
71,000 in the accounting and fiscal fields; 53,000 
in the inspection and investigation fields; and 
42,000 in the medical and allied fields. The other 
nonprofessional white-collar workers were em- 
ployed in a wide variety of fields such as engineer- 
ing, physical and biological sciences, personnel 
administration and industrial relations, mathe- 
matics and statistics, and transportation, to name 
a few. About 1 out of 3 white-collar jobs were 
held by women in 1954. 

In addition to the many white-collar occupa- 
tions in the Federal Government, more than 


600,000 Federal workers were employed in hun- 
dreds of different trades and manual occupations. 
The bulk of these “blue-collar” occupations were 
found in Federal establishments outside of Wash- 
ington, D. C., such as shipyards, arsenals, air 
bases, quartermaster depots, construction projects, 
and harbor, flood-control, irrigation, or reclama- 
tion projects. 

The following tabulation, based on a study 
made by the Bureau of Labor Statistics, shows 
the proportion of Federal employees in the con- 
tinental United States in each of eight major 
occupational categories in 1954. The tabulation 
also shows the proportion of all nonagricultural 
workers in the United States in each category. 


Percent of— 


Federal All non- 
Government agricultural 
employees employees 


in the in the 

United United 

States States 
Alliestegories= = =o. ee 100. 0 100. 0 
Professional and technical 11.8 9.8 
Managerial -___-_-.------ 7.0 10. 5 
Clerical- 44.1 14. 6 
Sales__ () 8.6 
Skilled __ 13. 8 13. 2 
Semiskilled _ - 8.5 22. 9 
Service: aei naastes 5.6 12.0 
Unskilled laborers- ------------- 9.1 8. 4 


1 Less than 0.02 percent. 
Nore: Because of rounding, percents do not add to total, 


Clerical workers held about 44 percent of all 
Federal jobs, compared with about 15 percent of 
the jobs in all nonfarm industries. About 12 per- 
cent of the Federal employees were in professional 
or technical jobs while about 10 percent of all 
nonfarm workers were'in such occupations. 

The large percentage of Federal employees in 
clerical occupations assumes further significance 
when one considers that about 1 out of every 9 
clerical workers in the Nation was employed by 
the Federal Government in 1954. In each of 3 
other categories—professional and technical, 
skilled craftsmen, and unskilled nonfarm labor- 
ers—at least 1 out of every 25 workers was em- 
ployed by the Federal Government. Federal 
workers made up a much smaller proportion of 
the nonagricultural workers in the other major 
occupational categories. 
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Employment in the Executive Branch 


A vast majority of the civilian workers in the 
Federal Government are employed by the more 
than 70 departments and agencies which make up 
the executive branch—about 99 percent in June 
1956. The other 1 percent of Federal civilian 
workers were employed in the legislative and judi- 
cial branches. The executive-branch departments 
and agencies are responsible for such services as: 
Maintaining the flow of supplies and equipment 
to the Armed Forces, delivering mail, conducting 
scientific research, conserving natural resources, 
enforcing Federal laws, handling international 
relations, treating and rehabilitating disabled vet- 
erans, and administering other programs aimed 
to promote the health and welfare of the Ameri- 
can people. To perform these and many other 
vital services too numerous to list here, the Gov- 
ernment requires a continuous influx of workers 
in many occupations. Several hundred thousand 
job openings arise each year as a result of deaths, 
retirements, and resignations from Federal em- 
ployment, and additional workers are often 
needed when new or expanded programs are au- 
thorized by Congress. 

Most Federal workers are employed by three 
large agencies: Department of Defense, including 
the Departments of the Air Force, Army, and 
Navy; Post Office Department; and the Veterans 
Administration. These agencies employed about 
79 percent of the 2,372,000 civilian workers of the 
executive branch in all areas, including overseas 
installations, in June 1956. The Department of 
Defense employed almost half of all civilian 
workers in the executive branch; the Post Office 
Department, about 21 percent; and the Veterans 
Administration, approximately 7 percent. The 
remaining 21 percent of: the civilian executive 
branch employees handled the many other services 
performed by other Government agencies such as 
the Departments of State, Commerce, Labor, 
Agriculture, Interior, and Justice. 

Federal employees are stationed in all parts of 
the United States, in its Territories and posses- 
sions, and in many foreign countries. Although 
most Government departments and agencies have 
their headquarters offices in the Washington, D. C. 
metropolitan area, fewer than 1 out of 10 Federal 

workers were employed in this area in June 1956. 
The State of California, with almost 233,000 ex- 
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ecutive-branch employees, had slightly more than 
the Washington, D. C. metropolitan area. Other 
States with more than 100,000 executive-lv.uch 
workers included New York (185,000), Pe: iisyl- 
vania (134,000), Texas (119,000), and Illinois 
(101,000). 


The Merit System 


In order to make sure that hiring is done on the 
basis of individual merit, the Congress passu! the 
Civil Service Act. About 85 percent of the jobs 


in the Federal Government in 1956 were covered 
by this act. It provides for competitive examina- 
tions and the selection of new employees from 


among those who make the highest scores in the 
examinations. The Civil Service Commission ad- 
ministers the Civil Service Act. In this capacity, 
it is responsible for conducting examinatio!= and 
supplying Federal departments and agencie with 
names of persons who are eligible for the }»bs to 
be filled. 

Many Federal jobs are excepted from Civil 
Service requirements either by law or by act on of 
the Civil Service Commission. However, « large 
percentage of the excepted positions are under 
separate merit systems of other agencies, such as 
the Foreign Service of the Department of “tate, 
the Department of Medicine and Surgery »! the 
Veterans Administration, the Federal Bureau of 
Investigation, the Atomic Energy Commission, 
and the Tennessee Valley Authority. ‘These 
agencies establish their own standards for the 
selection of new employees. 

Civil Service competitive examinations may be 
taken by all persons who are citizens of the United 
States, or owe allegiance to the United States, and 
who meet requirements relating to such matters 
as age, physical ability, training, and experience. 
Examinations vary in nature according to the 
types of positions for which they are held. Some 
examinations include written tests; others do not. 
In those examinations which do not include writ- 
ten tests, applicants are rated according to the 
information they furnish on their training, €x- 
perience, and skills. 

There must be job vacancies or expected job 
vacancies before the Civil Service Commission 
will open an examination to the general public and 
accept applications. When vacancies exist or ave 
expected, the Commission issues an examination 
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en 
ee 
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“announcement” which tells about experience or 
training requirements, location of jobs, duties, 
pay. forms that must be filed, and when and where 
examinations will be held. After the examination 
is «nounced, applications are accepted as long as 


the examination is open. Even after an examina- 
tion is closed, some persons are permitted to file 
applications. Thus, persons who cannot file their 
applications before the examination closing date, 
because they are in military service or because 
they are working overseas for a Government 
agency or for an international organization such 
as the United Nations, may file not later than 120 
days after honorable discharge or after return 
‘vom abroad. Other persons who may file their 
applications after an examination closing date 
ure those that have been granted “10-point vet- 
erans preference” by the Civil Service Commission, 
including disabled veterans or their wives, the 
widows of veterans, and the widowed or divorced 
mothers of veterans who lost their lives while in 
the Armed Forces or who were totally disabled 
while on active duty. A person who has been 
granted veteran preference by the Civil Service 
Commission receives extra points which are added 
io his passing grade in an examination. An honor- 
ably discharged war veteran gets 5 extra points. 
A person who is eligible for 10-point veteran 
reference gets 10 points added to his passing 
grade. 

Some examinations are kept open indefinitely. 
For example, an examination for persons of col- 
ege caliber—the Federal Service Entrance 
Examination—was opened by the Civil Service 
Commission in the fall of 1955 to fill entrance 
ositions in a wide range of occupations and pro- 
fessions. This assembled, or written, examination 
is open continuously to all college graduates and 
seniors, or persons who can qualify through ex- 
perience or a combination of education and 
experience. The Federal Service Entrance Ex- 
amination is used to fill entrance or trainee posi- 
tions in which the employee’s potential for de- 
velopment is considered more important than his 
having special training for the work. Thus, a 
person who passes the examination may be con- 
sidered for entrance-level professional, admini- 
strative, or technical positions in a variety of 
fields—not just positions in his special field of 
study or training. 


In addition to the Federal Service Entrance Ex- 
amination, other examinations are held for some 
highly technical positions such as engineer, chem- 
ist, physicist, and accountant and auditor. These 
examinations are announced separately by the 
Commission. 

After examinations are rated, applicants are no- 
tified whether they have achieved eligible or in- 
eligible ratings. The Civil Service Commission 
enters the names of eligible applicants on a list in 
the order of their scores. When a Federal agency 
requests names of applicants for a job vacancy, 
the Commission sends the agency the three names 
at the top of the appropriate list. The appoint- 
ing officer in the requesting agency can select any 
of the top three available applicants. Names 
of those not selected by this agency are restored 
to the list for consideration in connection with 
other job openings. 

Appointments to civil-service jobs are made 
without discrimination because of race, religion, 
or political affiliation. Civil-service employees 
can vote as they please, but they are prohibited 
from rendering certain political services and may 
not be forced to contribute to any political fund. 

After a person is appointed to a Federal job 
through a civil-service competitive examination, 
he must complete a 3-year period of conditional 
service to acquire full career standing. Generally, 
his appointment is probationary during the first 
year and he can be dismissed if his work is not 
satisfactory within this period. After he has com- 
pleted the 1-year probationary period, he has the 
same protections against dismissal as career em- 
ployees. A career or career-conditional employee 
may be promoted, reassigned to another job in his 
agency, transferred to another agency, or rein- 
stated without time limit after leaving the Federal 
service, without competing in examinations with 
the general public. He can be removed from the 
career service only for cause—such as inefficiency, 
misconduct, or insubordination—after adequate 
review to protect him against dismissal for arbi- 
trary or capricious reasons. 

Federal employees who demonstrate outstand- 
ing ability are encouraged to prepare for more 
responsible assignments. Although agencies tend 
to promote from within, they also seek workers 
elsewhere in the Federal service or outside the 
Federal service to obtain the best qualified person 
for each position. 
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Layoffs, or “reductions in force,” are sometimes 
necessary in the Federal Government for such rea- 
sons as cuts in appropriations made by the Con- 
gress and decreases in work in certain fields. 
When a reduction in force occurs, an employee 
may be either retained or separated by the agency 
affected depending on: Whether he has career 
status, whether he is a veteran or nonveteran, how 
many years of service he has, and how well he has 
performed his duties. A career employee receives 
retention preference over career-conditional and 
temporary employees, and a veteran receives re- 
tention preference over nonveterans with the same 
type of appointment. A Federal employee who is 
separated in a reduction in force is entitled to un- 
employment compensation similar to that pro- 
vided for employees in private industry. He is 
covered by the unemployment insurance system in 
the State in which he worked. 


Earnings and Working Conditions 


Federal civilian employees are paid under sev- 
eral pay systems, including the Classification Act, 
the Postal Field Service Compensation Act, the 
wage board pay system, and other miscellaneous 
acts or orders. About 44 percent of the full-time 
Federal employees were paid under the Classifi- 
cation Act in June 1955; 19 percent were paid 
under the Postal Pay Act; 32 percent were paid 
under the wage board pay system; and about 5 
percent were paid under other pay systems. 

Pay rates for employees under the Classification 
Act are set by the Congress and are nationwide in 
coverage. The median (average) annual salary 
for the 951,000 Federal employees in the conti- 
nental United States paid under the Classification 
Act in 1955 was $3,925. 

The Classification Act, provides a pay scale 
called the General Schedule (GS) for employees in 
professional, administrative, technical and clerical 
jobs, and for employees such as guards and mes- 
sengers. The jobs under the General Schedule are 
classified and arranged in pay grades according 
to difficulty of the duties, responsibilities, and 
knowledge, experience, or skill required for the 
work involved. The distribution of Federal em- 
ployees by grades in the General Schedule as of 
July 1956, together with the entrance and maxi- 

mum salary for each grade at that time, are listed 
in the following tabulation: 
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Distribution of Federal employees by grade level, 
June 30, 1956 


se 


| Employees Salariés 
General schedule 
grade | = | | r 
Num- | Percent |Entrance| Maxi- 
ber | mum 
| 
| |- 
6, 549 0.7 | $2, 690 
83, 032 8.7 | 2,960 
1201, 137 219 403,175 
|155, 085 16.3 | 3,415 
|104, 288 11.0 | 3,670 
39, 746 4.2 | 4,080 | 
94, 833 10.0 | 4,525 
_-| 21,117 2,2 | 4,970 
| 84, 241 89 | 5,440 
13, 765 1.5 | 5,915 
Ne a pep aC ee | 60, 805 6.4 | 6,390 
12_ | 42, 807 45] 7,570 | 
ise | 25, 974 2.7 | 8,990 | 10, 065 
DAYS Rin hE | 10, 860 1.1 | 10,320 | 11,395 
4, 988 .5 | 11,610 | 12, 690 
651 -1 | 12,900 | 13, 760 
293 |  (') 13,975 | 14, 835 
106 6) 16, 000 | 16, 000 


1 Less than 0.05 percent., 
arai Esae al Bmp enk Statistics Bulletin, July 1956 (table 7, p. 8) 

Employees in all grades except GS-18 receive 
periodic “step” increases if their job performance 
is satisfactory. In each of the first 10 grades, the 
increases occur every 12 months until the maxi- 
mum salary is reached. In grades GS-11 through 
GS-17, they occur every 18 months. Employees 
in grades GS-1 through GS-15 also get “longevity 
increases” if they continue to serve in the same 
grade after they have reached the maximum 
salary. 

The number of employees in each pay grade 
differs, of course, from one occupation to another. 
These differences are illustrated in the following 
tabulation which shows the distribution of em- 
ployees in three selected occupations. As shown 
in this tabulation, a vast majority of the clerk- 
typists in the Federal Government are in grades 
GS-2 and GS-8. The likelihood that a clerk- 
typist will receive a salary higher than that of 
grade GS-3 is very remote unless he can qualify 
for and be promoted to a position in another oc- 
cupation that has a higher salary structure. The 
bulk of the secretaries are in grades GS-4 and 
GS-5. Only about 1 percent of the secretaries 
advance to grades higher than grade GS-1. In 
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sharp contrast to these occupations, electronic en- 
ginecrs are concentrated in grades GS-9, GS-11, 
and GS-12, and about 15 percent of them advance 
to salary levels higher than grade GS-12. 


Grade distribution of fuli-time Federal Government employees 
in three selected occupations, August 31, 1954 


Electronic 


Secretary 
engineer 


Clerk-typist | 
General schedule |___ | i 
grade 


| pein Percent | Number) Percent | Num- | Percent 
| | ber 
| | 


Totel...csse8 |83, 575/100. 00/23, 083/100. 00/5, 320/100. 00 


1 _--=---| AO 
2 __.---|25, 549| 30. 
3 on |56, 325| 67. 3 
177 


i ne ee 
Not specified 2_ 


s than 0.01 percent. 
a ut udes positions in postal field service for which grades are not com- 
parable, 


cause of rounding, percents may not add to total. 
: Occupations of Federal White-Collar Workers, August 31, 1954, 


Sour 
Pamphlet 56, 1955. U. S. Civil Service Commission. 


New appointments to professional entrance- 
level positions such as those filled through the Fed- 
eral Service Entrance Examination, described 
earlier in this chapter, are usually made at the 
entrance salary in grade GS-5. However, an eligi- 
ble individual who holds a master’s degree, or the 
equivalent in education or experience, may also be 
considered for a GS-7 position. Appointments 
to entrance-level positions requiring less than pro- 
fessional-level training are usually made in the 
grades below GS-5, the exact grade and cor- 
responding salary depending on the difficulty and 
responsibilities of the position. 

Although most new appointments are usually 
made at the entrance salary rate in the appropriate 
pay grade, the Civil Service Commission can auth- 
orize recruitment at rates above the usual entrance 
salary rate for hard-to-fill positions. For exam- 


ple, new employees were being recruited above the 
minimum rates in grades GS-5 and GS—7 for engi- 
neering and certain physical science jobs in 1956. 

Employees are not promoted to a higher grade 
automatically. Promotions depend upon open- 
ings in higher grades and upon the ability and 
industry of the individual employee. Sometimes, 
however, it is not necessary for an employee to 
move to a new job to get a promotion. If his 
work assignments become more difficult and his 
responsibilities increase, his job may be reclas- 
sified to a higher grade with a corresponding in- 
increase in pay. 

For the 432,000 postal service workers in the 
continental United States paid under the Postal 
Field Service Compensation Act in 1955, the 
median (average) annual salary was $4,314. 
Workers usually start as substitute clerk and move 
up to regular clerk when there is a job opening. 
Entrance pay was $1.82 an hour for substitute 
clerks in first- and second-class post offices and sub- 
stitute carriers in the city delivery service. Sub- 
stitute postal transportation clerks started at 
$1.92% an hour. 

About 609,000 skilled tradesmen and manual 
workers employed by the Federal Government in 
June 1955 were paid under the wage board system. 
The pay rates for these “blue-collar” workers are 
fixed by wage boards on the basis of “prevailing” 
rates paid for similar work by private employers 
in the areas where they work, rather than by legis- 
lation. The median annual pay of employees paid 
under this system was $4,139 in 1955. The reader 
may get an approximation of the wage level for 
a Government employee in a specific trade by re- 
ferring to the area wage data included for that 
trade elsewhere in this Handbook. 

About 54,000 Federal Government employees in 
the continental United States in 1955, were paid 
under acts or orders other than those discussed 
above. The median annual salary of these 
employees was $4,615. Among the employees paid 
under the miscellaneous pay acts or orders were 
those working for the Tennessee Valley Authority, 
the Foreign Service of the Department of State, 
and physicians, dentists, and nurses in the Bureau 
of Medicine and Surgery of the Veterans 
Administration. 

The standard workweek for Federal Govern- 
ment employees is 40 hours and the pay schedules 


are based on this workweek. If an employee is 
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required to work more than 40 hours a week, he 
is either paid overtime rates for the additional 
time worked or he is given compensatory time off 
at a later date. Most employees usually work 8 
hours a day, 5 days a week, Monday through Fri- 
day. However, the head of an agency may decide 
on a different schedule for his agency. 

Federal employees receive paid vacations and 
sick leave. They earn 13 days of annual (vaca- 
tion) leave during each of their first 3 years of 
service; then 20 days each year until they have 
completed 15 years of service; and after that, 26 
days of leave each year. In addition, they earn 
13 days of paid sick leave a year. Hight paid 
holidays are also observed annually. Employees 
who are members of military reserve organizations 
are granted up to 15 days of paid military leave 
for training purposes. Court leave with pay is 
granted to employees to attend court as a Govern- 
ment witness or for jury duty. 

Other benefits available to most Federal em- 
ployees include: A contributory retirement system 
providing retirement annuities based on salary, 
length of service, and either age or disability, 
along with survivorship annuities; optional par- 
ticipation in a low-cost group life insurance pro- 
gram supported in part by the Government; and 
compensation to employees injured in performance 
of duty. 


Where To Go for More Information 


Information on Federal employment opportuni- 
ties is available from a number of sources. For 
college students, the college placement office is 
often a good source of such information. High 
school students in many localities may obtain in- 
formation from their high school vocational 
guidance counselors. Additional information 


about Federal job opportunities and Civil Service 
competitive examinations may be obtained from 
the central and regional offices of the Civil Se: vice 
Commission, State employment service offices, «nd 
post offices in many cities. The central office and 
regional offices of the U. S. Civil Service Conimis- 
sion are listed below along with the State- in- 
cluded in each region. 

Central Office—U. $. Civil Service Commission, 
ington 25, D. ©. 

First Region—Post Office and Courthouse Building, Uoston 
9, Mass. (Maine, New Hampshire, Vermont, Mas wehu- 
setts, Rhode Island, and Connecticut.) 


Wash- 


Second Region—Federal Building, New York 14, N. 2 
(New York and New Jersey.) 

Third Region—U. S. Customhouse, Second and Ciu sinut 
Sts., Philadelphia 6, Pa. (Pennsylvania, Delaware, \lary- 
land, and Virginia.) 


Fifth Region—Peachtree-Baker Building, 275 Pealitree 
St. NE., Atlanta 8, Ga. (North Carolina, South Carolina, 
Georgia, Florida, Tennessee, Alabama, Mississippi, {erto 
Rico, and the Virgin Islands.) 

Sixth Region—Post Office and Courthouse Buildii Cin- 
cinnati 2, Ohio. (Ohio, Indiana, Kentucky, u West 
Virginia.) 

Seventh Region—New Post Office Building, Chi so A 


Til. (Michigan, Wisconsin, and Illinois. ) 

Eighth Region—1114 Commerce St., Dallas 2, Tes. (At- 
kansas, Oklahoma, Louisiana, and Texas.) 

Ninth Region—New Federal Building, Twelfth and Market 
Sts., St. Louis 1, Mo. (Missouri, Kansas, Iowa, Noi: iska, 
Minnesota, North Dakota, and South Dakota.) 

Tenth Region—Building 41, Denver Federal Center, Den- 
ver, Colo, (Colorado, New Mexico, Utah, Wyoming, and 
Arizona.) 

Eleventh Region—302 Federal Office Building, First Ave- 
nue and Madison St., Seattle 4, Wash. (Montana, Oregon, 
Idaho, Washington, and Alaska.) 

Twelfth Region—128 Appraisers Building, 630 Sansome 
St, San Francisco 11, Calif. (California, Nevada, and 
Hawaii, 


Armed Forces 


All young men making their career plans must 
take into account their military service obligation. 
By knowing the choices open to them for the ful- 
fillment of this obligation, they can better inte- 
grate military service with life careers and, in 
many cases, receive valuable vocational training 
while in the service. 

In the present peace period, our Armed Forces 
are maintained through voluntary enlistment sup- 
plemented by a Selective Service System which 
drafts young men between the ages of 187% and 26 


in the number necessary to bring the total Armed 
Forces up to the desired level. A young man has 
the choice of enlisting in any one of a variety of 
programs involving different combinations of 
active service and reserve duty; or he may wait to 
be drafted for a 2-year period of active duty, fol- 
lowed by 4 years in the reserves. 

These enlistment choices and the draft are sub- 
ject, of course, to change at any time by Congres- 
sional action. The alternative choices described 
here in a general way serve only to illustrate a few 
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possibilities. Detailed up-to-date information can 
be obtained from local Armed Forces Recruiting 
Stations or from such publications as It’s Your 
Choice and Your Life Plans and the Armed 
Fores. The former is available by writing to the 
following address: 


wW 


Your Choice 
shington 25, D. C. 


Your Life Plans and the Armed Forces is avail- 
able at all high schools and colleges in the country. 

‘The Reserve Forces Act of 1955 provided addi- 
tional choices for fulfilling the military obliga- 
(ions. One of these important new choices allows 
» young man to fulfill his military obligation by 
enlisting in the reserves for 8 years, 6 months of 
which consist of active duty training. This en- 
cbles him to complete his active military service 
m a 6-month period just after high school, before 
he enters college or starts a job. 

If a young man wants to go directly to college 
he can remain in a deferred status by qualifying 
for student deferment or by enrolling in R. O. 
T. C. or certain other officer training programs. 
\ young man who wants to enter an industry 
training program directly from high school may 
qualify for apprentice deferment and complete 
apprentice training before entering military 
service, 

Since more than half of all enlisted jobs in the 
Armed Forces require training in a skilled trade, 
it is possible for a young man, during his military 
service, to receive training in electronics, aircraft 
maintenance, metal-working, or other skilled work 
which can be utilized later in civilian employ- 
ment. To receive this kind of training, it is usu- 
ally necessary to enlist for more than 2 years. 

The Armed Forces also offer opportunity for 
lifetime careers in many of the fields discussed in 
this Handbook. General information on the oc- 
cupations in the Army, Navy, Air Force, Marine 
Corps, and Coast Guard may be obtained from 
their respective recruiting stations. Career fields 
in the Navy, Air Force, and Army are listed in the 
following sections of this chapter together with 
further sources of information. 


Navy 


The occupational structure of the Navy is ex- 
plained in the United States Navy Occupational 


Handbook, Bureau of Naval Personnel, Wash- 
ington 25, D. C., 1956. This handbook contains 
61 vocational information. briefs on Navy occupa- 
tions classified into 12 major groups. Each brief 
explains the purpose of the job, duties and respon- 
sibilities, work assignment, qualifications and 
preparation, training given, paths of advance- 
ment, and related naval or civilian jobs. Promo- 
tions, pay rates, retirement provisions, and other 
aspects of careers in the Navy are explained in 
the introduction. There are additional briefs in- 
cluded in the handbook on women in the Navy, 
commissioned officers, the Naval Reserve, and the > 
Submarine Service. This publication is avail- 
able in all high schools, colleges, public libraries, 
State employment service offices, and Navy re- 
cruiting stations. The Navy career fields are as 
follows: 


Boatswain's mate Pipefitter 
Quartermaster Damage controlman 
Radarman Patternmaker 
Sonarman Molder 
Torpedoman’s mate Surveyor 

Mineman Construction electrician’s 
Gunner's mate mate 

Fire control technician Driver 

Guided missileman Mechanie 
Electronics technician Builder 
Instrumentman Steelworker 


Opticalman Utilities man 
Teleman Aviation machinist’s mate 
Radioman Aviation electronics 


technician 
Aviation guided missileman 
Aviation ordnanceman 
Aviation fire control 


Communications technician 
Yeoman 

Personnel man 

Machine accountant 


Storekeeper technician 

Disbursing clerk Air controlman 
Commissaryman Aviation boatswain’s mate 
Ship’s serviceman Aviation electrician’s mate 
Journalist Aviation structural 
Lithographer 3 mechanic 

Draftsman Parachute rigger 
Musician Aerographer's mate 
Machinist’s mate Tradesman (training 
Engineman devices) 

Machinery repairman Aviation storekeeper 
Boilerman Photographer’s mate 


Hospital corpsman 
Dental technician 
Steward 


Electrician’s mate 

Interior communications 
electrician 

Metalsmith 


Air Force 


The Air Force has published a manual for voca- 
tional guidance counselors and Air Force person- 
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nel officers called the Occupational Handbook of 
the United States Air Force, Headquarters, U. S. 
Air Force, The Pentagon, Washington 25, D. C., 
1956. This handbook contains briefs on each of 
the 43 airmen career fields. Each brief includes a 
statement of the scope of the particular career field 
and an organizational chart which shows the rela- 
tionship between the various jobs and indicates the 
paths of advancement. For the various jobs in a 
-areer field, the brief gives a description of duties 
and responsibilities, qualifications and prepara- 
tion, training given, and related civilian jobs. 
The handbook also has special sections on pay 
rates, opportunities for a commission, women in 
the Air Force, and reserve components. In addi- 
tion, there is a valuable school subject index to 
airmen career fields. This publication is available 
in all high schools, State employment service 
offices, Air Force recruiting stations, and Air 
Force bases. The following are the airmen career 
fields: 
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Army 


The Army has divided its occupations in!» 30 
career fields which are explained in the United 
States Army Occupational Handbook, Ofte of 
the Adjutant General, Department of the \:iny, 
Washington 25, D, C., 1952. Briefs on the career 
fields describe job organization, duties aii re- 
sponsibilities, work environment, qualifica (ic 
training given, advancement, and related civilian 
jobs. Each brief contains a job progression chart 
showing normal lines of advancement and indi- 
cating areas of work involved in the particular 
career field. The handbook contains additional 
sections on requirements for enlistment, pay scale 
and allowances, educational opportunities in the 
Army, opportunities for commissioned and war- 
rant officers, opportunities for women in the Army, 
aptitude areas, and an index to related civilian 
jobs. The handbook is available in all high 
schools and Army recruiting stations. Informa- 
tion on every job in each career field is given in 
greater detail in the Manual of Enlisted Military 


Intelligence Metalworking 

Photomapping Construction 

Photographic Utilities 

Weather Firefighting 

Air traffic control and Fabric, leather, and rubber 
warning Marine 

Communications opera- Transportation 
tions Food service 


Radio and radar systems 

Guided missile systems 

Armament system main- 
tenance 

Atomic weapons 

Training devices 

Wire maintenance 

Intricate equipment main- 
tenance, 

Aireraft accessories main- 
tenance 

Aireraft and engine main- 
tenance 

Rocket propulsion 

Production control 

Munitions and 
maintenance 

Motorized and misc. equip- 
ment maintenance 


weapons 


Supply 

Procurement 

Finance, accounting, and 
auditing 

Statistical analysis and 


machine accounting 
Administrative 
Printing 
Information 
Personnel 
Special services 
Education and training 
‘Band 
Air police 
Special investigations 
Medical 
Aircrew protection 
Dental 


Occupational Specialties, AR 611-201, March 
1955. Although intended for military use, this 


book is useful to civilians as well, because of its 


thorough examination of each job speci 


lty. The 


manual is available at all Army recruiting sta- 


tions, posts, and installations. The 30 


\rmy 


career fields are as follows: 


Infantry 

Armored 

Artillery 

Military intelligence 

Machine accounting 

Personnel and administra- 
tion, 

Special services 

Chemical 

Engineering and construc- 
tion 

Engineer and equipment 
maintenance 

Mapping and reproduction 

Finance 

Information 

Ammunition 


State and Local Government. 


Armament maintenance 

Army aircraft maintenance 

Automotive maintenance 

Military police 

Food service 

Quartermaster mainte- 
nance 

Supply 

Wire maintenance 

Communications 

Electronics maintenance 

Photography 

Medical 

Scientific services 

Marine operations 

Motor transport 

Railway 


The 5 million jobs in State and local govern- 
ment agencies are even more widely distributed 
throughout the country than Federal Government 
jobs. About one-quarter of them are in State 
Government agencies; the balance are in city and 


county governments, school districts, and other 
local agencies. 

Education is the activity in which the greatest 
number of State and local government employees 
are engaged; 43 percent of all State and local 
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yvernment employees are in this field. In ad- 
ition to teachers, school systems employ admin- 
strative people, librarians, clerical, and main- 
enance workers. About 9 percent of State and 
local government employees are in highway work, 
including civil engineers, surveyors, and highway 
maintenance workers. Another 9 percent work 
in hospitals, in nearly all the occupations listed 
in the chapter on Health Service Occupa- 
More than a quarter million people 


tions. 
Other State and 


are engaged in police work. 
local employees are engaged in a wide variety of 
other activities requiring many different types 
of skills as shown in the following tabulation: 


Employment in State and local governments, by type of 
government and function, October 1955 


[In thousands} 


eee 


Function Total Local 


Total... cieces~ see senses ses 
Education 
Public schools- - 53 | 1, 762 
Institutions of higher educa- 
tion Die seen eee ee A 330 | 308 22 
Other. 23 23D) Leases a 
Highways- -- 475 199 276 
Hospitals- - - - 446 | 230 216 
General control- 420 72 349 
Police- -- 273 24 249 
Local utilities (water, electricity, 
transit, and gas) - ------- MESA 228 A 228 
Fire protection___- 180 |--- 180 
Natural resources- - 126 29 
Sanitation __- 120) ees 120 
Public welfar 105 43 63 
Healths sot Tlga ese 73 26 47 
Local parks and recreation ------- 69 69 
Employment security administra- 
tion. _ 45 45 |.----- 
Housing and community redev 
opme ¥ 25 ae 25 
State liquor stores_ 14 e D >= 
Nonhighway transportation- - ---- 13 1 9 
273 113 160 


AW other saantri 
| 


igures do not always add to totals because of rounding. 
0 State Distribution of Public Employment in 1955, G-GE55-N0. 2 
U. 5. Department of Commerce, Bureau of the Census. 


State and local government employment oppor- 
tunities are distributed among the States roughly 
in proportion to their population, but some States 
have relatively more of such employees than 
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STATE AND LOCAL GOVERNMENT EMPLOYEES 
PER 1,000 INHABITANTS, OCTOBER 1955 
(Full-Time Equivalent) 


Wyoming 
Nevada 
Florida 
New York 
Washington 
Nebraska 
California 
Montana 
Lovisiana 
Oregon 
Colorado 
Oklahoma 
Kansas 
Massachusetts 
South Dakota 
Utah 
Idaho 
lowa 
Minnesota 
New Mexico 
Arizona 
Michigan 
North Dakota 
Delaware 
UNITED STATES 
Connecticut 
Vermont 
Maine 
New Hampshire 
Wisconsin 
Texas 
Rhode Island 
New Jersey 
Maryland 
Virginia 
Ohio 
Indiana 
Alabama 
South Carolina 
Ilinois 
District of Columbia 
Georgia 
Mississippi 
Tennessee 
Missouri 
North Carolina 
West Virginia 
Arkansas 
Pennsylvania 
Kentucky 


UNITED STATES DEPARTMENT OF LABOR 


BUREAU OF LABOR STATISTICS 


ee 


UZ LLL LS 


VL LLL 


WLLLLZLILLLLLLLL LLL 
UZZZLLLLLLLLLLLLLLLLLL LL 
VLZZLLLLLLLLLL LLL LLL 
ULL LL 
VZZILLLLLLLLLLLLLLL 
LZZZZLLLLLLLLLLLLL 
WLLL 
WZZZZZILLLLLLLLLLA 
UZZLLLLLLLLLLLL 
UZZLLLLLLLLLLL 
ULZLLLLLLLLLLLLA 
WLLLLILLLLLLLLLLLL Ld) 
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Education 


All Other Functi 


Source: U.S. Bureau of the Census 
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others. Chart 70 shows, for each State and the 
District. of Columbia, the number of employees 
per 1,000 inhabitants (with part-time employees 
converted to full-time equivalents to make the 
data comparable from State to State). 


Earnings 


Earnings of State and local government em- 
ployees depend first of all, of course, on their 
occupations. Information on salary rates paid for 
any specific occupation can be obtained from the 
appropriate agencies in each State or locality. 
Average monthly earnings of full time State and 
local employees in each State in October 1955 are 
shown in the following tabulation : 


‘State average monthly earnings 


United States. ------ $316 Maryland_-_------- $313 

Alabama__-....---- 259 Massachusetts - -_--_ 315 

Alaska. --- Michigan___.______- 364 

Arizona_ 325 Minnesota 327 

Arkansas- - 217  Mississippi.--------- 209 

California - 394 Missouri- 272 

Colorado- - - 293 Montana- 315 

Connecticut - 345 Nebraska__ 279 

Delaware----------- 310 352 

District of Columbia. 394 262 

Florida tece AaS 275 New Jersey_-------- 349 

Georgia- - - 232 New Mexico-------- 318 

Idaho- - 276 

Tilinois_-_- 360 

Indiana- . - 309 

Towa__ - 282 

Kansas-__- 276 

Kentucky - 244 Oregon 329 

Louisiana. - 259 Pennsylvania. 311 
- 252 Rhode Island_-____-_ 291 
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State average monthly earnings—Continued 
South Carolina____ 


South Dakota_____-- 256 Washington_ - 344 
Tennessee - _ -- 253 West Virginia_____- 271 
Texas--- 284 Wisconsin_-- 333 
Utahs] _ 296 Wyoming_-._-.-----. 300 
Vermont_-..------- 260 

Source: Bureau of the Census, Government Employ- 
ment: 1955, State Distribution of Public Employment in 


1955, G-GE55-No. 2. 

In comparing the averages from State to State, 
one must remember that they are affected some- 
what by the different proportions of various oc- 
cupations included. Nevertheless, there is wide 
variation among the States; the highest average 


pay is nearly twice the lowest average. Diller- 
ences in earnings levels reflect differences among 
the States in wage rates generally. The range in 
October 1955 was from an average of $209 a mouth 
for full-time State and local government employ- 
ees in Mississippi to $394 in California, wiih a 
median of $316 for all the States. 
Where To Go for More Information 

People interested in working for State or local 


government agencies should inquire about salary 
rates, job openings, how to apply for employment, 
and other information from the appropriate agen- 
cies in each State, county, or city. School and col- 
lege counselors or placement offices, local offices 
of State employment services, and other commu- 
nity agencies which provide counseling services 
will also have information, or can tell applicants 
where to get it. 


Index I—Occupations Classified by Broad Fields of Work 


The Dictionary of Occupational Titles prepared 
by the U. S. Employment Service classifies occupa- 
tions in two different ways. The first classifica- 
tion system divides occupations into seven major 
groups, which in tum are divided into smaller 
groups. To indicate how the occupations dis- 
cussed in the Handbook fit into this classification, 
D. O. T. numbers are given in the occupational 
reports following the titles of the occupations dis- 
cussed. The first digits of these numbers show the 
major occupational groups in which the given oc- 
cupations are classified, as follows: 


0 Professional and managerial occupations: 


0-0 through 0-3 
0-4 through 0-6 
0-7 through 0-9 


Professional occupations 
Semiprofessional occupations 
Managerial and official occupations 


1 Clerical and sales occupations: 


1-0 through 1-4 Clerical and kindred occupations 
1-5 through 1-9 Sales and kindred occupations 


2 Service occupations: 


2-0 Domestic service occupations 

2 through 2-5 Personal service occupations 

2—6 Protective service occupations 

2-8 through 2-9 Building service workers and 
porters 


3 Agricultural, fishery, forestry, and kindred oc- 
cupations: 


3-0 through 3—4 Agricultural, horticultural, and 
kindred occupations 


3-8 Fishery occupations 


3-9 Forestry (except logging), and 
hunting and trapping occupa- 
tions 

Skilled occupations 

Semiskilled occupations 


Unskilled occupations 


Sn A 


ONDUA 


As an aid in the counseling and placement of 
young workers, the U. S. Employment Service 
also devised an Entry Occupation Classification 
Structure, published as Part IV of the Dictionary 
of Occupational Titles. This classifies fields of 
work, such as musical work, literary work, 
graphic art work, metal machining, mechanical 
repairing, or machine tending—rather than spe- 
cific occupations. However, occupations related 
to each field of work are also shown. 

In the following index, the occupations dis- 
cussed in this Handbook are grouped according 
to the fields of work listed in Part IV of the Dic- 
tionary. By use of this index, information on 
occupations related to fields of work of interest 
to different individuals can be located readily. 
For example, a person interested in “artistic work” 
will find references under that heading to the re- 
ports on commercial artists and interior decora- 
tors; and one interested in “mechanical repairing” 
will find references to many sections, including 
those on business-machine servicemen, automobile 


mechanics, and millwrights. 


(Guide to occupations described in the Handbook through entry occupational classifications; Part IV of Dictionary of 
Occupational Titles) F 


0-X Professional, Technical, and Managerial Work 


0-X1 Artistic Work Page 
0-X1.2 Artistic DRAWING AND RELATED 
Commercial artists- ---------------- 164 
Layout men, advertising- 
Letterers. 
Scenic designers, television ~ - 
Technical illustrators 
Arristic ARRANGING 
Designers, men’s tailored clothing... 526 
Interior decorators- - iea eri 
Interior designers- - - 
Makeup artists_—___--------------- 


O-X1.5 


0-X2 Musical Work Page 
Music library clerks, radio and television._ 557 


0-X3 Literary Work 


0-X3.1 Creative WRITING AND TRANSLATING 
Scriptwriters, radio and television_... 556 
0-X3.5 COPYWRITING AND JOURNALISM 


Agricultural market news report- 

ers_ 
Columnists 
Correspondents 
Editorial writers- ~- 
Newspaper reporters. 
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0-X Professional, Technical, and Managerial 
Work—Continued 


0-X3 Literary Work—Continued 
0-X3.5 COPYWRITING AND JoURNALISM—Con. Page 


Technical writers, aircraft manufac- 


0-X4 Entertainment Work 


0-X4.2 


0-X4.9 


0-X6 Public Service Work 


0-X6.00 


0-X6.03 


0-X6.04 


0-X6.10 


0-X6.12 


0-X6.14 


0-X6.25 


buirin eee ee en eee 384 
Technical writers, electronics manu- 
TACUULING Se ee a G SAES, 384 
ENTERTAINMENT Work, ORAL 
Diso jockeys csore eanta enean a= 561 
` Masters of ceremonies- ------------- 561 
Musical directors, radio and television- 557 
Radio and television announcers- - -~ - - 561 
Stage managers, television- --------- 557 
ENTERTAINMENT WORK (N. E. C.) 
Sound effects technicians, radio and 
AET a a a E E ae 557 
General education 
College teachers___----------------- 63 
Elementary school teachers__ 58 
High school teachers_____- shob 


Junior high school teachers 
Kindergarten teachers __ 
Librarians 
Agricultural education 

Agricultural extension service workers. 644 
Agriculture teachers---------------- 646 
Vocational education 

Home economists 
Occupational therapists- 
Social research 
Agricultural economists- -~ 
Anthropologists- - 
Archivists- - 
Economists. 
Historians. 
Political scientists 
Psychologists __ 
Sociologists___- 
Social welfare work 
Caseworkers. 
Child welfare wotkers_ 
Community organization workers- - - 
Medical social workers. 
Psychiatric social workers ___- 
School social workers _ - 
Settlement workers__ 
Social workers- 
Guidance and advisory work 
Interviewers___ 
Job analysts___ 
Personnel counselors_ 
Vocational advisors----------------- 
Protective service work 
Inspectors, atomic energy - 
Monitors, atomic energy- - 
Radiation safety representatives- - - - - 417 


0-X7 Technical Work 


0-X7.02 


0-X7.03 


Nursing and medical work Page 
Chiropractors. 84 
Dental hygienists- 92 
Dental surgeons_ 76 
Dentists 4 76 
General practitioners- - - 2 70 
Microbiology, medical specialists__._. 144 
J 66 
Optometrists- - : 86 
Orabeurceonssstep eens 2-4 = 76 
Osteopathic physicians- 90 
Physical therapists- 94 
Physicians. 70 
Registered professional nurses .- 66 
Surgeons. 70 
Technologists, medical 81 
Veterinarians_ 88 
X-ray technicians, medical __- ~- -- - 79 
Biochemical work (N. B. c.) 
Agricultural specialists, microbiology 144 
ABAONE as ee meres 140 
Bacteriologists 144 
Biochemists_ é 118 
Biologists 137 
Botanists---------- a 143 
Dietitians.. ----- 167 
Druggists- - - - 74 
Ecologists- - - 143 
Embryologists__ 140 
Entomologists_ - 140 
Geneticists_ _ 137 
Geochemists__ 117 
Health physicists, atomic energy - - 416 
Herpetologinto a Ceasa aono - 140 
Histologists. --- 148 
Ichthyologists E 140 
Immunologists----------------- - 144 
Industrial specialists, microbiology - 144 
Laboratory technicians--- z 81 
Mammologists - 140 
Medical laboratory technicians =- 188 
Medical technologists 
Microbiologists 
Morphologists 
Nutritionists__ 


Ornithologists ~ - 
Pathologists, animal sciences_ 
Pathologists, plant sciences- 
Pharmacists 


Physiologists, animal sciences__ 
Physiologists, plant sciences- 


Phytopathologists. 
Public health specialists, microbiology- 144 
Serolomstsmeeast as a eee 144 


Soil scientists 


| 
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0-X7 Technical Work —Continued 


0-X7.04 


0-X7.11 


0-X7.12 


0-X7.15 


0-X7.30 


0-X7.4 


Materials analysis and related Page 
Chemical analysts, industrial chem- 


Chömists zieren a eee 117 
Decontamination technicians, atomic 
energy--- 
Mathematician: 
Metallurgists- - - 
Metallurgical engineers- - - 114 
Nuclear chemists- 
Nuclear physicists- 
Physicists- -sanee ee 
Radiation safety 
atomic energy - - 
Accounting and related wori 
Accountants -enerne a 
Actuaries, insurance- 
Auditors 


Comptrollers- - 
Statisticians2-2255—-=---=-------- =~ 
Legal work 

Attormeyseseestenee enon a - 180 
Judges_--- - 180 
Landmen, petroleum production- - 539 


Law clerks- - 
Lawyers- - 
Leasemen_ 
Solicitorg Sete Seaweed aces ee es 
Purchase and sales work 
Department store, buyers- ---------- 446 
Geographical science work 
Agricultural research workers. ------- 648 
Astronomers- -- 
Climatologists ~ - 
Computers, petroleum exploration.... 538 
Foresters- 
Geodesists_ 
Geologists- 
Geomagneticians 
Geomorphologists - - 124 
Geophysicists_ 
Hydrologists_ 
Meteorologists_- 
Minerologists--- 
Oceanographers- 
Paleontologists. 
Petrographers__- 
Seismic observers, petroleum explora- 
tlonsaee see 


Seismologists - - 

Soil conservationists - 656 
Stratigraphers_ - - 124 
Tectonophysicists_ - 128 
Timber management specialists -- 172 
Volcanologists-- ----.-.-.-+---+---- 127 
ENGINEERING AND RELATED 

Nuclear engineers- ------ - 113 
Nuclear reactor engineers- - - 413 


Technical writers, aircraft manufac- 


Technical writers, electronics manu- 
facturing__ 


427675°—57_44 


0-X7 Technical Work—Continued 


0-X7.41 


Industrial engineering and related Page 
Ceramic engineers-_----------------- 109 
Chemical engineers- 
Efficiency experts- - - 
Industrial engineers- -~ - - 
Management engineers 
Methods planners, aircraft manufac- 

turing. 
Mining engineers- 
Petroleum engineers- -- 
Production managers- - - 
Production planners, aircraft manu- 

facturing. 
Safety engineers__ 
Scouts, petroleum production- 
Time study engineers__ 
Time study men 


0-X7.42 Structural engineering and related 


0-X7.44 


0-X7.7 


Aeronautical engineers- -- 
Agricultural engineers--- 
Architects. 
Architectural engineers 
Civil engineers- -- 
Construction engineers- 
Highway engineers- - ---- 
Hydraulic engineers- 
Railroad engineers- 
Sanitary engineers___ 
Structural engineers- - -------------- 
Mechanical engineering and related 

Automotive engineers--------------- 
Marine engineers__.- 
Mechanical engineers- - 
Electrical engineering and related 


Broadcasting technicians- ----------- 562 
Communicators, air transportation... 408 
Electrical engineers----------------- LLL 
Electronic engineers- WL 
Engineering aids- iawn 47M) 


Ground radio operators, air trans- 
portation. 2--<-._.-.---.------.-- 
Radio engineers------------ 
Radio operators, broadcasting- 
Research electronic technicians.- 
Television engineers 
Television studio supervisors 
Transmitter technicians. 
Technical control work 
Airplane pilots and copilots-.----- -- -- 396 
Airport and air route traffic controllers. 407 
Airway operation specialist: 
Cameramen, television 
Film editors, television 
Film librarians, television- 
Lighting engineers, television_. 
Microphone boom operato! 
Recording technicians_____- 
Studio technicians------------------ 562 
DRAFTING AND RELATED 
Checkers, drafting.. 
Detailers, drafting 
Draftsmen. 
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0-X Professional, Technical, and Managerial 
Work—Continued 


0-X7 Technical Work—Continued 
0-X7.7 Drarrine AnD Rezatep—Continued Page 


Plane table operators, petroleum 

production__--------------------- 538 
Rodmen, petroleum exploration___--- 538 
Tool designers- _-- 384 
Tracers. 


0-X8 Managerial Work 


0-X8.10 


0-X8.25 


0-X8.31 


0-X8.41 


0-X8.42 


0-X8.49 


Managerial work; clerical, administra- 
tive, fiscal, and sales 
Bank officers--- ------- 
Employment managers- 
Industrial relations directors 
Personnel managers-__-- -- 

Producers, radio and televisi 
Program directors and associates, radio 
and television 
Salary and wage administrators- -- -- - 
Sales managers, radio and television-- 558 
Station agents, railroad____.--------- 578 
Station managers, radio and television- 557 
Training directors_----~------------- 
Managerial work, personal service 
Head cooks-——. = s.2229b-- 5-28 == 
Head housekeepers and assistant: 
Hotel managers and assistants__- 
Restaurant food managers -- 595 
Restaurant proprietors and managers- 595 
Farming supervision and related 
Farmvmanagersso. 225 ea oose aon 657 
Radio farm directors___------------- 658 
Managerial work, manufacturing 
Chief mechanics, aircraft manufactu- 
1 eae ae ee ee 388 
Managerial work, construction, mining, 
and related 
Tool pushers, petroleum production... 540 
Managerial work, transportation and 
miscellaneous services 
Dispatchers and assistants, air trans- 
portation -- 406 
Pullman conductors 585 
Railroad conductors- 


1-X Clerical and Sales Work 
1-X1 Computing Work 


Annuity record clerks. -- 502 
Central office clerks, telephone - 610 
Insurance cancellation clerks - 502 


Insurance policy writers 
Office machine operators__ 
Railroad clerks 


Underwriter clerks_ 2 =22-— =~ => -= == --= 


1-X Clerical and Sales Work—Continued 
1-X2 Recording Work 


1-X2.0 


1-X2.2 


1-X2.8 


GrnEraL Recorpinc WORK Page 
Bank clerk eeen aa- 436 
Bank tellers-- 138 
Bookkeepers- 204 
Bookkeeping-machine operato) 204 
Cashiers, insurance =- 502 
Central office clerks, telephone------- 610 
Office machine operators_- 199 
Railroad clerks. 578 
TYPING 
Mortgage clerks- --- 436 
Teletypists, air transportation- --- 408 
Typis e SRT 205 
STENOGRAPHIC WORK 
Court reporters__.-.------------ 205 
Secretaries___ is 205 
Stenographers- a 205 
Stenotype-machine operators- -_--- 205 
Equipment AND MATERIAL Cunce ine 
Checkers, automobile- ~ 427 
Delivery occupation: 450 
Linen room attendant: 479 
Markers, department stores---- 451 
Railroad clerks__ 578 
Receiving clerks. Ms 451 
Restaurant pantrymen--- s 593 
Routers, department stor E 451 
Sheet writers or stubbers, department 

451 
Shipping clerks___ x _ 200 
Sorters, department stores- 451 
Stock boys and girls- a _ 451 
Stock chasers- - - - 427 
Stock clerks, aircraft. - 389 
Tool crib attendants- 389 
Routine RECORDING 
Adding machine operators- - - 201 


Annuity record clerks. 502 
Bank clerks- - - 


Insurance clerks- 


1-X4 General Clerical Work 


1-X4.0 


1-X4.4 


Key punch operators- - - 503 
Meter readers. - 465 
Policy change clerks- - 502 
Railroad clerks------------ 578 
CrassıFYING AND RELATED WORK 

Central office clerks, telephone- 610 
Transit clerks, banking- - - 436 


CLERICAL MACHINE OPERATING (N. E. C.) 

Offce machine operators -- 199 
Proof machine operators, banking 436 
Tabulating machine operators- - ----- 503 


INDEX I 


Page 


1-X4 General Clerical Work—Continued 


1-X4.9 


Routine CLERICAL Work (N. E. C.) 


Bank messengers. - 436 
Copy boys- ---- 186 
Hotel rack clerks - 484 
Messengers- -- - 200 
aTa E 


1-X5 Public Contact Work 


1-X5.0 GeneraL Pusric Contact WORK 
Cargo. clerks tori reata 405 
District representatives, light and power- 465 
Freight agents- - 
Hotel clerks- --- 
Operations agents - 405 
Railroad clerks__- - 578 
Telephone operators - 609 
Ticket, agents__-_. -=---=--=--+----- 405 
Traffic agents and clerks, air trans- 

portations. 205. see eseen enone 405 

Traffic representatives- ------------- 405 

1-X5.5 SELLING 
Advertising salesmen 
Insurance agents----- 
Insurance salesmen- 
Insurance underwriters___ - 504 
Manufacturers’ sales representatives... 207 
Real estate salesmen 
Time salesmen, radio and television___ 
Wholesale salesmen__------ 

1-X5.7 CUSTOMER Service WORK 
Hotel key clerks-------- - 484 
Newsboys- -------- - 207 
Restaurant cashiers - 505 
Restaurant hostesses- - 589 
Balesolark uo oann cccvce-—u - 207 

2-X Service Work 
2-X1 Cooking 

2-X1.2 QUANTITY COOKING 
Chefs- - 593 
Cooks - 593 
Kitchen helpers------- - 593 


2-X5 Personal Service 


2-X5.2 


2-X5.6 


Foop SERVING AND RELATED 
Busboys and busgirls__- 
Waiters and waitresses_ 
ADULT CARE 

Barbers 
Beauty operators- 
Cosmetologists.. 
Diet maids--- 
Electrologists-- -~ - 
Flight stewardesses-- 
Hairdressers 
Hospital attendants. 
Hotel, housekeepers- 
Licensed nursing attendants- 
Manicurists_.__ 
Nursing aids__- 
Orderlies. 


675 


2-X Service Work—Continued 
2-X5 Personal Service—Continued 


2-X5.9 


3-X Agricultural, Marine, and Forestry Work 


MISCELLANEOUS PERSONAL SERVICE 


Work Page 
Baggagemen_-____------------------- 576 
Baggage porters. -- 483 
Bellhops------- 483 
Busboys------- 586 
Chambermaids_ 485 
Elevator operators-_- 483 
Floor housekeepers and assistants- --- 486 


Pullman porters 
Railroad passenger attendants- 
Room maids__- Sc 


3-X1 Farming 


3-X1.1 


3-X1.2 


ANIMAL CARE 
Dairy farms. 
Livestock ranches- - 
POUAR iann a 
Crop FARMING 


Gornbelttanms=. sar aama ni 622 
Cotton farms--------- 626 
Fruit and nut farms- 635 
Peanut farms- ------ 631 


Rice farms- ------ 632 
Sugar beet farms. 
Sugarcane farms- 
Tobacco farms- 
Vegetable farms- 
Western crop specialty farms 
Wheat farms- ------ 


630 
628 
637 
633 
624 


3-X9 Forestry Work 


3-X9.9 


Forest WORK 
Foresters. 
Forest rangers- 
Forest recreationists- - 


171 


4-X Mechanical Work 
4-X2 Machine Trades 


4-X2.0 


Wildlife management and 
Workers- -e2222 657 
MACHINING 
4-X2.01 Metal machining 
Diewunakerse-eseessee-2e---------- 342 
Instrument makers----------------- 373 


Jig and fixture builders 
Job setters 
Layout men, machining--_ 
Machine tool operators- 
Machinists- - 
Maintenance machinists. 
Patternmakers------- 
Rollers, iron and steel.. 
Setup men___-.----- 
Tool and die makers. 
Toolmakers___ 


4-X2.03 Stone or glass machining 


Dispensing opticians---------------- 469 
Optical benchmen-__ 
Optical mechanics 
Surface men 
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4-X Mechanical Work—Continued 
4-X2 Machine Trades—Continued 


4-X2.1 
4-X2.10 


4-X2.4 


4-X2.46 


4-X2.48 


MECHANICAL REPAIRING 


Mechanical repairing and related Page 
Accounting-bookkeeping machine serv- 
icemen= esse san eee EE 312 


Accounting-statistical machine service- 

- 312 
- 311 
331 
- 388 


Adding machine servicemen 
Airconditioning mechanics 
Aircraft engine mechanics- - 
Aircraft ground and flight test in- 

spectors. 
Airplane mechanic: 
Airport mechanics- 
Appliance servicemen- 
Automobile mechanics 307 
Business machine servicemen 310 
Calculating machine servicemen- ----- 311 
Cash register servicemen 312 
Dictating machine servicemen.. - 313 
Diesel mechanics- 
Flight engineers- - 
Flight line mechanics- 
Industrial machinery repairmen- 
Maintenance mechanics 
Millwrights 
Office machine repairmen_ 
Operating engineers_ 
Pumpers, petroleum production- 
Pumpmen, petroleum refining. _- 
Refrigeration mechanics 
Statistical-machine servicemen- 
Typewriter servicemen___ 2 
COMPLEX MACHINE OPERATING 

(N. B. c.) 
Paper machine operating 
Lithographic pressmen_ 
Offset pressmen------- 
Press assistants and feeders__ 
Power press forming and related 
Coiler operators, iron and steel------- 
Drop hammer operators__-_ 
Forging-press operators 
Hammersmith 
Manipulators, iron and steel__ 
Power shear operators----- 
Pulpit men, iron and steel.. ----- 
Rollers and assistants, iron and Steel. 
Rolling and finishing roughers, iron 

and steel 
Shearmen, iron and steel 
Speed operators, iron and steel__ 
Stretch press operators__ 
Upsettermen. 
Wire drawers: =o." aSneease oo = 


388 
402 
388 
465 


4-X2 Machine Trades—Continued 


4-X2.49 


4-X6 Crafts 
4-X6.1 


Hauling, hoisting, and drilling machine 


operating Page 
Blast furnace skipmen-- 515 
Cable tool dressers, petroleum produ: 
Ea See ei a T O 539 
Charging floor cranemen, iron aii 
u 516 
Coke-oven car operators. = 514 
Cranemen------------ 516 
Derrickmen, construction__ 243 
Derrickmen, petroleum production 540 
Ingot stripper cranemen--------- 516 
Ladle cranemen, iron and steel_ 516 
Locomotive engineers, iron and stec! 519 
Locomotive engineers, railroad- 570 
Locomotive firemen and helpers. - 571 
Molten metal cranemen-_- -- - - --- 516 
Oil well cementers. z 541 
Oil well perforator operator: 541 
Operating engineers------- b 243 


Ore bridge operators. 6 513 


Prospecting drillers- - h 538 
Quencher carmen, iron and Steel. 514 
Rotary drillers, petroleum __---- 540 
Rotary enginemen, petroleum___- 540 
Rotary firemen, petroleum___---- 540 
Rotary floormen, petroleum____- 540 
Sample-taker operators, petroleum pro- 

duction.------- 541 
Shovel men i. 243 
Soaking-pit cranemen, iron n and steel.. 516 
Switchmen, railroad.------------ 573 
Switchtenders, railroad---------- 566 
Well pullers, petroleum production...- 541 
ELECTRICAL REPAIRING 
Aircraft electricians__ _.. 885 
Appliance servicemen --- 465 
Automotive electricians. =- 80% 
Auxiliary equipment operators, light 

and power. . 459 
Boiler operators, light and power..--- 458 
Broadcasting technicians------------ 562 
Cable splicers, light and power------- 463 
Cable splicers, telephone_------------ 605 
Central office equipment installers, 

telephone___ _. 612 


Central office repairmen, telephone... 602 
Control room operators, light and 


DOWER aa eee EE 460 
Customer servicing jobs, light and 

ponori hirak Jue _.- 465 
Dial-office switchmen-- 602 


Electrical repairmen, iron and anes 519 
Electrical workers, railroad- --------- 580 


INDEX I 


Page 


4-X6  Crafts—Continued 


4-X6.1 


4-X6.2 
4-X6.20 


4-X6.21 


Electricians, maintenance- - - 
Electric signal linemen- 462 
Electronic technicians- 
Electronic technicians, aircraft man- 


ufacturing-- -orae A 384 
Electronic technicians, electronics 
manufacturing------------------- 474 


Electronic technicians, radio and tele- 
vision broadcasting 
Elevator mechanics- 
Framemen, telephone-- 
Groundmen, light and power- - - 
Linemen, light and power. 
Linemen, telephone. 
Load dispatchers, light and power---- 461 
Maintenance technicians, broadcast- 
-- 562 
Manual-equipment repairmen____---- 602 
Metermen, light and power---------- 465 
PBX installers- -- 


Powermen, telephone- -- 
Powerplant operators 
Radar technicians 
Radio repairmen------------------- 
Railroad signalmen and signal main- 
tainers__ 
Research electronic technicians----- 319 
Service assistants, telephone- 
Station installers 
Substation operators__.------------- 
Switchboard operators, light and 
power. 
TELEPHONE INSTALLERS 
Telephone line construction men 
Telephone repairmen 
Telephone switchmen. 
Telephone testboardmen 
Television repairmen 
Transmitter technicians. 
Troublemen, light and power- 
Turbine operators 
Watch engineers, light and power- 
Wiremen. 
STRUCTURAL CRAFTS 
Structural work, assorted materials 
Bridge and building mechanics, rail- 


Carmen 
Car repairmen- - 
Elevator constructors- 
Powerplant assemblers, aircraft manu- 
facturing oo. oa eee ee ee 385 
Rig builders, petroleum production_-- 539 
Metal structural work 
All-round sheet metal workers, aircraft 


manufacturing----_-------------- 385 
Assemblers, aircraft manufacturing__- 385 
Boilermakers =e eee eee ae a 366 


4-X6 Crafts—Continued 


4-X6.22 


4-X6,23 


4-X6.24 


4-X6.28 


4-X6.29 


4-X6.3 
4-X6.30 


4-X6.31 


Carmon 2 = e=- ee see nose ene 
Fitup men, boilermaking------------ 
Installers, aircraft manufacturing. 
lronworkers, railroad- -------------- 
Layout men, boilermaking. 
Pipefitters_.. 


facturingio== ss) Ss-ee oes 385 
Structural, ornamental, and reinforcing 

HrOnWOrKers =< 22-52 eesti an eo 252 
Wood structural work 
Carpenters- 
Roofers. 
Stone or glass structural work 
Bricklavetsas ee aan 245 
Glaziers. 
Marble setters 
Stonemasons---- 
Terrazzo workers--- 
Tile setters 
Plastic materials structural work 
Asbestos and insulating workers. ----- 273 
Cement masons---- 
Concrete masons--- 
Painters. 
Paperhangers_ 
Plasterers. 
Stticeo:masons22-cb-ube- bee 222k 
Welding and related 
Aro weldersiacrase se keiede ee o~=-—s = 
Automatic welders- 
Gas welders---- 
Oxygen cutters- - = 
Profile cutting-torch operators- 
Resistance welding operators--- 
Excavating, mining, grading, and related 


Shooter, petroleum production_....... 539 
BENCH CRAFTS 
Benchwork, axsorted materials 
Electrical instrument makers-...----- 373 
Metal benchwork 
AA IAT ae EAS ee 580 
Cable tool dressers--- - 539 
Coppersmiths- -- ~~ -- - 256 
Costume jewelry workers. - 324 
Goldsmiths-_--------- - 324 
Jewelers and jewelry repairmen - 324 
Meter testers, light and power_ - 465 
Platinumsmiths----- --- 324 
Sheet metal workers, aircraft manu- 
FAG(ULIN Renee ewes ces a. St tS 385 
Sheet metal workers, construction__.. 256 
Sheet metal workers, railroad__ 
CERED TEN A Ea S 
Stone setters___ 
Tooldressers_ 
Watchmakers__ 


Watch repairmen 
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4-X Mechanical Work—Continued 
4-X6 Crafts—Continued 


4-X6.32 
4-X6.33 


4-X6,34 


4-X6.35 


4-X6.36 


4-X6.38 


4-X6.5 
4-X6.50 


4-X6.56 


Wood benchwork Page 
Patternmakers__------------------- 425 
Benchwork, stone, glass, or jewels 

Optical instrument makers----------- 373 


Benchwork, plastic materials 
Hand coremakers_. 
Hand molders__- 
Machine molders_- 
Molders’ helpers._- 
Patternmakers_--- 
Shakeout men, foundry_- 
Benchwork, fabric, leather, and vcard: 
Bushelmen. 
Cutiters__-- 
Fitters__-- 
Patternmakers, n men’s tailored cloth- 


Quality men, men’s tailored clothing._ 528 
Shapers, men’s tailored clothing-__..- 529 
Tailors _- -- 528 


Trimmers. 
Upholstery cutters, automobile indus- 


Benchwork, paper products 


Bookbinders and related workers- - --- 304 
Inspecting and testing 
Car inspectors, railroad__._.-.------- 580 


Castings inspectors 
Farm products inspectors_ 
Forgings inspectors. 


Inspectors, aircraft manufacturing... 388 
Inspectors, automobile industry -__--- 426 
Inspectors, electronics manufacturing. 473 
Inspectors, men’s tailored clothing .-_ 529 


Patterngraders, men’s tailored clothing 526 


Testers, aircraft manufacturing------ - 388 
Tinplate inspectors----------------- 518 
GRAPHIC Art WORK 

Art work 

Etchers. - 295 
Jewelry engravers- - 324 
Lithographic artists and letterers_---- 302 


Lithographic platemakers_ 
Printing engravers. 
Typesetting and related 


Electrotypers. - 297 
Hand compositors. - 291 
Hand typesetters___ 291 


Linotype composing machine operators 292 


Linotype operators___- - 291 
Linotype typesetters____ - 292 
Monotype caster operators. - 292 


Monotype composing-machine oper- 


Monotype keyboard operators. 
Monotype typesetters 
Printers. <sSee eae eee 


4-X6 Crafts—Continued 


4-X6.58 


4-X6.6 
4-X6.60 


4-X6.61 


4-X6.69 


Page 

Provon o oenen n- 295 
Stereotypers__-------------------- 207 
Photographie work 
Lithographic cameramen----------- 301 
Lithographie platemakers___ 302 
Photoengravers. 294 
Photoengraving finishers___- 295 
Photographers, printing----------- 295 
Photolithographers__----- 301 
Rotogravure photoengravers-------- 295 
PROCESSING 
Processing, assorted materials 
Autoclave operators, industrial chem 

= 191 
Chemical operators- 2 191 
Millers, industrial chemicals - - -- - - - 492 
Mixers, industrial chemicals- - -~ - - - 492 
Metal processing 
Asmesiersse eee e e einn 352 
Blowers, blast furnace---- 515 
Blowers, steel furnace. 2 516 
Electroplaters. --» 20 
Heat treaters, forge shop--------- 361 
Heaters, coking-oven--- x 513 
Keepers, blast furnace- ----------- 515 


Melters, foundry----------------- 352 


Melters, steel furnace__ 515 
Regulators, steel furnace _-------- 516 
Refining and related 

Acidizers, petroleum production-- - - - 541 
Chemical operators------------- - 491 


Filterers, industrial chemicals- - - - - - 492 


Stillmen, industrial chemicals. 491 
Stillmen, petroleum refining---------- 544 
Treaters, petroleum production..----- 541 
Treaters, petroleum refining- ------- - 545 
6-X Manual Work 
6-X2 Observation Work 
6-X2.38 Inspecting and testing 
Casting inspectors, foundry__ - 852 
Farm products inspectors__ - 657 
Forgings inspectors. - 361 
Gagers, petroleum production-------- 541 
Inspectors, aircraft manufacturing---- 388 
Inspectors, automobile industry------ 426 
Inspectors, electronics manufacturing- 473 
Inspectors, plastic products---------- 550 
Testers, aircraft manufacturing - 388 
Testers, electronies manufacturing-.-- 473 
Tinplate inspectors, iron and steel---- 518 


6-X2.41 


6-X2.49 


Metalworking machine tending 
Drill press operators. 
Routers. 
Tumbler operators, foundry 
Hauling, hoisting, and drilling machine 
operating 
Blast furnace larrymen-------------- 
Bulldozer operators, construction- ---- 
Construction machinery operators- 
Railroad brakemen__ 
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6-X2 Observation Work—Continued 


6-X2.6 


6-X2.60 


6-X2.61 


Processine EQUIPMENT TENDING Page 
Switchers, petroleum production- - - -- 540 
Nonmetal processing equipment tending 


(N. E. C.) 
Coke oven heaters. 
Coke oven pusher operators- - 
Coreoven tenders, foundry- --------- 
Driers, industrial chemicals- - 
Evaporator men, industrial chemio. 491 
Mixers, industrial chemicals- ------- 492 
Metal processing equipment tending 
Blast furnace stove tenders- SeeD. 
Charging machine operators, iron and 


Forge shop heaters- 
Forge shop picklers- 
Pourers, foundry --- 


6-X%4 Manipulative Work 


6-X4.20 


6-X4.21 


6-X4.28 


6-X4,30 


6-X4,31 


6-X4.34 


Structural work, assorted materials 
Construction roofers os 
Railroad sectionmen_ 
Railroad trackmen- - -- 
Metal structural work 

Automobile body and fender repair- 


MOMs ogee eon - 307 
Construction roofers- - 259 
Reinforcing ironworkers - 253 
Rodmeni 2p ensues - 253 


Welding and riveting 
Riveters io see) sae eee sense eee 388 
Benchwork, assorted materials 

Aircraft assemblers- --- 
Automobile assemble: 


Core assemblers, foundry------------ 351 
Electronics assemblers- - ~ - - 472 
Plastic products assemblers---------- 550 
Meter installers, light and power----- 465 
Packers. 

Wrappers 

Metal benchwork 

Aircraft assemblers__--------------- 385 


Automobile assemblers_- 
Bench grinders------ 
Forge shop blasters- 
Forge shop chippers- ----- 361 
Forge shop grinders- 
Foundry chippers- - ------ 
Foundry grinders----------- 352 
Hand filers, plastic products- 
Metal finishers, automobile industr: 
Sandblasters, foundry---------- 
Tube benders, aircraft manufacturing- 387 
Benchwork, plastic materials and paint 

Automobile sprayers. 
Bench grinders, plastic products 
Hand filers, plastic products- --- 
Finishers, plastic products__ 
Shakeout men, foundry ---- 
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6-X4 Manipulative Work—Continued 
6-X4.35 Benchwork, fabric, leather, and related Page 


6-X4.40 


6-X4.41 


6-X4.44 


6-X4.45 


6-X4.46 


6-X4.48 


Assemblers, men’s tailored clothing--- 529 
Cleaners, men’s tailored clothing- ---- 529 
Distributors, men’s tailored clothing-. 529 
Finish pressers, men’s tailored cloth- 


ing__------------=-------------- 529 
Hand sewers, men’s tailored clothing-- 528 
Joiners, men’s tailored clothing------- 528 


Lapel padders, men’s tailored clothing- 528 
Machine basters, men’s tailored cloth- 


ing 528 
Markers, men’s tailored clothing- - --- 527 
Pressers, men’s tailored clothing-- 529 
Sewers, men’s tailored clothing------- 527 
Sewing machine operators, men’s tai- 

lored clothing__------------------ 528 
Spreaders, men’s tailored clothing- --- 527 
Stitehers-_--=2—=-4----=----+--=<---- 528 
Thread trimmers, men’s tailored cloth- 

iNgea2-32--2----==4-0--5--4--=- 527 


Underpressers, men’s tailored clothing- 529 
Upholstery sewing-machine operators, 


automobile manufacturing-_------- 427 
Machine operating, assorted materials 
Ticketers, men’s tailored clothing---- 529 


Metalworking machine operating 
Buffers, plastic products 
Hot saw operators, iron, and steel- 
Metal finishers, automobile manufac- 
turing-------------------------- 426 
Polishers, automobile manufacturing- - 426 
Power brake operators-------------- 
Punch press operators- 
Stretch press operators---- 
Plastics working machine operating 


Coaters, plastic products------------ 551 

Compression molding machine oper- 
ators, plastic products_--.--------- 550 

Coremakers -...-------------------- 356 

Extrusion machine operators, plastic 
products__-- 

Fabricating jobs, plastic products- - - - 551 

Injection molding machine operators, 
plastic products_----------------- 550 

Machine coremakers 

Machine molders__--- 

Mandrelmen, plastic products-- 551 

Plastics lathe operators--.---~-------- 551 


Plastics molding machine operators--- 549 


Tumbling barrel operators, plastic 
Produc Weeween= a -ese oh 550 
Fabric or leather working machine oper- 


ating 
TONG STIs ee9 6) 2S 9 ee Oe 
Pressers, men’s tailored clothing 
inderprossersss so. ooe oso Soe k 
Paper working machine operating 


Printing Pressmen and assistants___ -- 299 
Press forming and related 
Piercer operators, iron and steel______ 518 


Plastics laminating jobs 
Plastics laminating-press operators 
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6-X Manual Work—Continued 
6-X4 Manipulative—Continued 


6-X4.48 


6-X4.60 


Press forming and related—Continued Page 


Power hammer operators, aircraft__.. 386 
Steam hammer operators------------ 360 
Trimmers, forge shop_-------------- 361 


Processing, assorted materials 


6-X6 Elemental Work 


6-X6.6 


Foundry sand mixers. =. 351 

ELEMENTAL Worx, MEDIUM AND 
HEAVY 

Cinder pitmen, iron and steel- ~- -516 


Cinder snappers, iron and stee! 
Grinders, industrial chemicals__- 


6-X6 Elemental Work—Continued 


6-X6.62 


6-X6.64 


6-X6.69 


Elemental service work 
Dishwashers--2------------------ 


Equipment serving and related 
Material handlers___-------------- 
Wax packers, petroleum refining -- 

Work distributors, men’s 


Miscellaneous physical work 

Construction laborers_----------- 
Firemen, petroleum refining. 
Hod carriers. of 
Roustabouts, petroleum production 


tailored 
A A l a season oo— x 


Index II—Alphabetical Index to Occupations 


ng-bookkeeping machine servicemen- 
onuving-statistical machine servicemen. 
cidizers, petroleum production- --- 


engineers (see Flight engineers) --------- 
\eronmutical engineers (see also Occupations in 

aireraft manufacturing, p. 384)--- 
uts, life insurance (see Life insurance agents) - 
ts, property and casualty insurance___------- 
suliural economists- 
Ite engineers__- 
tural extension service workers 


Avrieulinral finance workers- ------ 
Agricultural market news reporters- - -- 
Ayriculiural occupations. 


ultural research workers- 
Agricultural specialist, microbiology 
Agricultural teachers, vocational 

A itioning mechanics (see Refrigeration and 
conditioning mechanics) 
‘t manufacturing, occupations in 


Airplane pilots (see Pilots and copilots, air transpor- 
tation) 

Airport and air-route traffic controllers- 

Airport mechanics (see Flight line and airport 
mechanics, aircraft manufacturing) -. 

Air transportation, occupations in___- 

Airway operation specialists (see Airport and air 
route traffic controllers, p. 407; also Ground radio 
operators and teletypists, p. 408). 

All-round sheet metal workers, aircraft manufactur- 


Analysts, industrial chemicals (see Chemical ana- 

lysts, industrial chemicals)--------------------- 
Anatomists, animal sciences- 
Animal sciences___________- 
Annealers, foundry 
Announcers, radio and television (see Radio and 

television announcers)____-------------------- 
Annuity-record clerks, insurance_. 
Anthropologists 
Apothecaries (see Pharmacists 
Appliance servicemen, electric light and power 
Applied meteorologists__.....------------------- 
Are welders 


Page 
159 
312 
312 
541 
509 
201 
311 
164 
208 
188 
399 


108 
504 
507 
650 
653 
644 
652 
658 
614 
648 
144 
646 


331 
381 
319 
402 


396 
407 


388 
393 


385 
340 


494 
140 
140 
352 


561 
502 
149 

74 
465 
130 
376 
161 
110 


Archivists (see Historians) ---------------------- 
Armament assemblers, class A (see Class A arma- 
ment assemblies, aircraft manufacturing) - - 
Armed Oreo a ee ee 
Artists, advertising (see Commercial artists) 
Artists, commercial 
Artists, free-lance (see Commercial artists) __- 
Artists and letterers, lithographic 
Asbestos and insulating building trades workers__- 
Assemblers (see Assembly and installation jobs, 
aircraft manufacturing) ---_------------------- 
Assemblers, aircraft armament, class A (see Class 
A armament assemblers, aircraft manufacturing) - 
Assemblers, automobile___-_- 
Assemblers, electrical (see Electrical assembler air- 
craft manufacturing)——--=-------_=-_--.__- == 
Assemblers, men’s tailored clothing 
Assemblers, plastic products manufacturing 
Assemblers, power plant (see Powerplant assem- 
blers, aircraft manufacturing) ----------------- 
Assembly inspectors, aircraft manufacturing- -- -- - 
Assembly jobs, electronics manufacturing------- -- 
Assembly and installation jobs, aircraft manufac- 
turing 
Assistant housekeepers (see Housekeepers and 
assistants, hotel)----------------------------- 
Assistant managers, hotel (see Hotel managers and 
assistants) __-...------------------------.--- 
Assistant rollers, rolling and finishing, iron and steel_ 
Associate directors, radio and television A 
Astronomy (see Physical and earth sciences) 
Atomic energy field, occupations in the_-_ 
Attendants, hospital (see Practical nurses and 
auxiliary nursing workers) 
Attorneys (see Lawyers) ---- 
Auditors (see Accountants) 
Autoclave operators, industrial chemicals- 
Automatic transmission servicemen (see Automobile 
mechanics) 
Automobile body and fender repairman (see Auto- 
mobile mechanics) -- --- poe A ie a eh ea 
Automobile industry, occupations in the---------- 
Automobile mechanics. ------------------------- 
Automotive engineers (see Mechanical engineers, 
p. 113; also Occupations in the automobile indus- 
try, p. 423). 
Automotive electricians (see Automobile me- 
CNANICS) sae ee oe eee nM 
Auxiliary equipment operators, electric light and 
a Wore eee ean ae ce 
Auxiliary nursing workers (see Practical nurses and 
auxiliary nursing workers) --- 


Bacteriologists (see Microbiology) -_..------------ 
Baggagemen, railroad (see Train baggagemen, rail- 


307 


307 

459 
216 
144 


576 
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Baggage porters, hotel (see Bellmen and bell cap- 
tains) eee ee a 
Bank clerks and related workers- 
Bank messengers----- z 
Bank officers----- 
Banking occupations- 
Barbers---------------------7---- 
Beauticians (see Beauty operators) 
Beauty operators. 
Bell boys, hotel (see Bellmen and bell captains) ----- 
Bellmen and bell captains, hotel------------ 
Bellhops, hotel (see Bellmen and bell captains) - 
Bench coremakers, foundry occupations 
Bench grinders, plastic products 
Benchman (see Dispensing opticians and optical 
mechanics) 
Bench molders, foundry 
Binders, printing and publishing (see Bookbinders 
and related workers) 
Bindery workers (see Bookbinders and related 
workers) 
Biochemists--------- 
Biological sciences- -~ 
Biologists (see Biological sciences) 
Blacksmiths... ----------------- 
Blacksmiths, railroad (see Shop trades) - 
Blasters, forge shop---------------------------- 
Block operators (see Telegraphers, telephoner: 
towermen, railroad) __---- 
Blockers (see Photoengravers) -- 
Blowers, blast furnaces, iron and steel industry_--- 
Blowers, steel furnaces, iron and steel industry ---- 
Body and fender repairmen, automobile (see Auto- 
mobile mechanics) 
Boilermakers (see Boilermaking occupations, p. 366; 
also Occupations in the iron and steel industry, 
p. 519; and Shop trades, railroad, p. 580). 
Boiler operators, electri¢ light and power__ 
Boilermaking occupations------- 
Bookbinders and related workers_. = 
Bookkeepers 
Bookkeeping clerks, banking-------------------- 
Bookkeeping-machine operators (see Bookkeepers, 
p. 204; also Bank clerks and related workers, 
p. 436) 
Botanists, plant sciences. 
Brakemen, railroad. 
Bricklayers, building trades-- 
Bricklayers, railroad (see Bridge and pbuilding 
mechanics) 
Bricklayers, refractory, iron and steel indus 
Brickmasons (see Bricklayers, building trades). 
Bridge and building mechanics, railroad _---- 
Broadcasting technicians, radio and television. 
Brokers, property and casualty insurance_ 
Buffers, plastic products manufacturing__- 
Building trades___----------------------------- 
Bulldozer operator (see Operating engineers, build- 
ing trades) 
Bus boys and bus girls, restaurant_- 
Bus boys, railroad (see Pullman porters and pass- 
enger attendants) --_------------------------- 


Page 


483 
436 
436 
439 
432 
212 
214 


143 
573 
245 


583 
519 
245 
583 
562 
507 
550 
226 


243 
591 
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Bushelmen, men’s tailored clothing- - - 
Business librarians (see Librarians) - 
Business machine servicemen 
Buyers, department store----------------------- 


Cable splicers (see Linemen and Cable splicers, 
telephone) _--------------------------------- 
Cable splicers, electric light and power --- - 
Cable-tool dressers, petroleum production 
Cable-tool drillers, petroleum production- - 
Calculating machine operators (see Bookkeepers) - 
Calculating machine servicemen. 
Cameramen, lithographic 
Cameramen, television- --- 
Cancellation clerks, insurance- 
Captains of waiters, restaurant: 
Car inspectors, railroad 
Car operators, coke ovens, iron and steel industry- 
Cargo clerks (see Traffic agents and clerks, air 
transportation) 
Carmen (see Shop vee railroads) -- 


chanics) .----------------------------------- 
Caseworkers, social (see Social caseworkers working 
with families) 
Cash register servicemen- 
Cashiers, insurance 
Cashiers, restaurant 
Caster operators, monotype (see Monotype caster 
operators, printing) 
Casting inspectors, foundry- 
Casualty insurance agents and prokers -o 
Cement finishers, building trades- ------- 
Cement masons (see Cement finishers, building 
trades)_.------------------------------- 4 
Cementers, oil well, petroleum production- -- 
Central office clerks, telephone 
Central office craftsmen, telephone 


Central office equipment installers, hoe. 
Central office repairmen, telephone- - ~--~------ 
Ceramic engineers (see also Electronics manufactur- 
ing occupations, p. 471)-------------------- ae 
Housekeepers 


Chambermaids, hotel (see and 
assistants) 
Charging-machine operators, iron and steel in- 
dustry- - - 
Checkers, automobile industry 
Checkers, department store receiving- - 
Checkers, drafting 
Chefs (see Cooks and chefs, restaurant). 
Chemical analysts, industrial chemicals----------- 
Chemical engineers (see also Atomic energy occupa- 
tions, p: 413). _.---------------------------~- 
Chemicals occupations, industrial (see Industrial 
chemical occupations) 
Chemical operators, industrial chemicals- 
Chemists (see also Aircraft manufacturing occupa- 
tions, p. 384; Atomic energy occupations, p. 413; 
Electronics manufacturing occupations, p. 471; 
Industrial chemical occupations, p. 493)-------- 
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INDEX II 
Page 
Chemisis, petroleum 538 Community organization workers. 
Chief « ,eers, radio and television 557 Composing room occupations, printing _-- 
Chief mechanics or crew chiefs, aircraft manufactur- Composing-machine operators, linotype (see Lino- 
i 388 Hype Operators) Las 22s ae aaa AE Se oe 
ators, telephone- 610 Composing-machine operators, monotype (see 
y s librarians (see Librarians) 183 Monotype keyboard operators)---------------- 
t Child-welfare workers_..------------- 193 Compositors and typesetters, hand (see Hand com- 
Chippers, forge shop_ 361 positors and typesetters)____------------------ 
Chippers, foundry_-_- 352 Compression molding machine operators, plastic 
Shiropractors--..-2 seen 84 products manufacturing---------------------- 
pitmen, steel furnaces, iron and steel in- Comptrollers (see Accountants)------------- 
NE Se 516 Computers, petroleum exploration __ 
Cinder snappers, iron and steel industry---------- 515 Concrete masons (see Cement finishers, building 
Civil cugineers (see also Aircraft manufacturing oc- 
ations, p. 884; Occupations in the atomic Conductors, pullman (see Pullman conducto 
field, p. 413)22.2 23a eens 110 Conductors, railroad- ------------------- 
employment, Federal Government ------- 661 Conservationists, soil (see Soil conservationists) --- - 
1 @ \ armament assemblers, aircraft manufactur- Construction electricians (see Electricians, construc- 
ing... ...--.---5. a 385 tion, building trade) oa 
Cleaners (see Thread trimmers, men’s tailored cloth- Construction engineers (see Civil engineers 
d ndustry) 529 Construction laborers and hod carriers, DAER 
al occupations. 199 N R E E a E A AEO 
annuity-record (see Annuity-record clerks, Construction machinery operators (see Operating 
RCE) -nia eee 502 engineers, building trades) zg 
bank (see Bank clerks and related workers)-- 436 Construction trades (see Building trades) --- 
he okhenbieg (see Bookkeeping clerks, bank- Control room operators, electric light and power--- 
ing) 436 Cooks, dining car (see Dining car cooks, railroad) -- 
Clerks, cancellation (see Cancellation clerks, insur- Cooks and chefs, restaurant--------------------- 
i O S 502 Coppersmiths (see Sheet metal workers) - - 
| front office (see Front office clerks, hotel)-.. 484 Copy boys (see Newspaper reporters) - 
hotel (see Front office clerks, hotel) ------- 484 Core assemblers, foundry_- 
| insurance (see Insurance clerks and office- Coremakers, automobile industry- 
machine operators) 502 Coremakers, foundry-_------..---- 
Clerks, law (see Lawyers)-------- 181 Coremakers, hand (see Coremakers, foundry) - 
Cle mortgage (see Mortgage clerks, banking) 436 Coremakers, machine (see Coremakers, foundry)- 
Cle policy-change (see Policy change clerks, in- Core-oven tenders, foundry--------------------- 
surance) 502 Correspondents, news or foreign (see Newspaper 
Clerks, railroad (see Railroad clerks) -_----------- 578 reporters) > 
ing (see Receiving clerks, department Cosmetologists (see Beauty operators) -- 
i 451 Costume jewelry workers (see Jewelers and jewelry 
ations, air transportation (see Traffic repairmen) ~ 
agents and. olerks)-ss oeenn Aa a Enea 405 Court reporters, stenographic-------------------~ 
i Clerks, reservations, hotels (see Front office clerks). 484 Craftsmen, central office (see Central office crafts- 
Clerks, sales (see Sales occupations)-------------- 207 men, telephone) ---------------------------~- 
Clerks, shipping and receiving (see Receiving, de- Crane operators, automobile industry 
livering and related occupations, department Cranemen (see Operating engineers, building trades) - 
BHOTe) see nce A ee ee 451 Cranemen, ladle (see Ladlé cranemen, iron and steel 
Clerks, stock (see Receiving, delivering and related industry) ----------------~--=-=--+-----++--- 
occupations, department store) 451 Cranemen, molten metal (see Molten metal crane- 
Clerks, transit (see Transit clerks, banking). -- "436 men, steel furnaces) -.------------------------ 


Clerks, underwriter (see Underwriter clerks, in- 
suranĝe)- za eg ee ee E ee 502 


Climatologists - 130 

l Coaters, plastic products manufacturing- 551 
d Coiler operators, rolling and finishing, iron and steel 

industry Sols 

College and university teachers- 63 

Columnists (see Newspaper reporters) -- - 186 

Commercial artists 164 


Communicators (see Ground radio operators and 
teletypists, air transportation)_..--------------- 408 


Cranemen, soaking pit (see Soaking pit cranemen, 
rolling and finishing, iron and steel) ----.~------ 
Cranemen, stripper (see Ingot strippers, steel fur- 
naces)-------- 
Crew chiefs (see Chief mechanics or crew chiefs, air- 
craft manufacturing)------------------------- 
Customer servicing occupations, electric light and 


Cutters, flame or gas (see Welders and oxygen 
IA teres a E E EN E AA 
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Page 
194 
291 


292 
292 
291 


550 
159 
538 


264 
585 
575 
656 


249 
110 


280 


243 
226 
460 
587 
593 
256 
186 
351 
425 
356 


-856 


356 


. 351 


186 
214 


324 
205 


602 
427 
243 
516 
516 
516 
516 
388 


465 
427 


376 


684 


Cutters, men’s tailored clothing ----------------- 
Cutters, oxygen (see Welders and oxygen cutters) - 
Cutting room jobs, men’s tailored clothing_------- 


Decontamination technicians, atomic energy------ 
Decorators, interior (see Interior designers and 
decorators) _..------------------------------- 
Delivering occupations (see Receiving, delivering, 
and related occupations, department stores) ----- 
Dental hygienists 
Dental surgeons (see Dentists) --- 
Dentists 
Department store occupations__ b 2 
Derrickmen (see Operating engineers, building 
trades) 
Derrickmen, petroleum production- 
Designers, interior (see Interior designers and 
decorators) 
Designers, men’s tailored clothing- -- 
Designing, pattern making, and pattern grading 
occupations, men’s tailored clothing--- ---- 
Desk clerks (see Room or desk clerks, hotel) PS 
Detailers, drafting----------------------- = 
Development engineers, radio and television.- 
Dial office switchmen (see Central office repairmen, 
telephone)---------------------------------- 
Dial service assistance operators (see Telephone 
operators) 
Dictating machine servicemen- te = 
Die makers (see Tool and die makers, p. 342; also 
Electronics manufacturing occupations, p. 473; 
and Occupations in the iron and steel industry, 
p. 518). 
Diesel mechanics_. 
Diet maids (see Practical nurses and auxiliary 
nursing workers) ------------.--- 
Dietitians...-------------- 
Dining car cooks, railroad- 
Dining car waiters, railroad- 
Directors (see Program directors, radio and tele- 
vision) - 
Disc jockeys (see Radio and television announcers) - 
Dishwashers, restaurant------------------------ 
Dispatchers and assistants, air transportation___-- 
Dispensing opticians and optical mechanics- - - 
Distributors, men’s tailored clothing-------- 
District representatives, electric light and power- 
Doctors (see Physicians) ------------------------ 
Draftsmen (see also Aircraft manufacturing, p. 384; 
Occupations in the atomic energy field, p. 413; 
Electronics manufacturing occupations, p. 471; 
Occupations in the industrial chemicals industry, 
p. 494; and Occupations in the iron and steel in- 
dustry, p. 519) 
Dressers, cable-tool (see Cable-tool dressers, petro- 
leum production) - 
Driers, industrial chemicals_-------------------- 
Drill-press operators (see Machine-tool operators, 
p. 345 ; also Occupations in the automobile industry, 
p. 424; and Occupations in plastic products manu- 
facturing, p. 550). 
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Drillers, cable-tool (see Cable-tool drillers, petroleum 

production) 
Drillers, prospecting, petroleum production _-- 
Drillers, rotary (see Rotary drillers, petroleum pro- 

duction) _-.------------------------ 
Drilling, petroleum production -_.~. 
Drop hammer operators, forge shop. JA 
Druggists (see Pharmacists) 
Dynamic meteorologists------------------------ 


Ecologists, plant sciences- 
Economic geologists- - 
Economists-------- Aia 
Economists, agricultural (see Agricultural econo- 
mists) 2-206 --s00-s--see eee ==> ---=-~- 
Editors, newspaper (see Newspaper reporte ese 
Efficiency experts (see Industrial engineers) 
Electric-are welders, automobile industry- ----- - - 
Electric light and power linemen 
Electric light and power occupations-- 4 
Electric-signal linemen (see Signalmen and signal 
maintainers, railroad) $ 
Electrical assemblers, aircraft manufacturing- -- - 
Electrical engineers (see also Occupations in aircraft 
manufacturing, p. 384; Occupations in the atomic 
energy field, p. 413; Occupations in the industrial 
chemicals industry, p. 493; and Occupations in the 
iron and steel industry, p. 519)---------------- 


Electrical instrument makers (see Instrument 
makers) ------------------------------------ 
Electrical or electronics engineei electronics 
manufacturing- ----------------------------- 


Electrical repairmen, iron and steel industry---- 
Electrical workers (see Shop trades, railroad) ---- 
Electricians, aircraft (see Electrical assemblers, 

aircraft manufacturing) - .-------------------- 
automotive (see 


Electricians, Automobile me- 
chanics) 

Electricians, construction, building trades- ---- - 

Electricians, maintenance (see Maintenance elec- 
trioians) 222+ soos soSee see aeesee ep soe = --- 

Electricians, railroad (see Shop trades, railroad) 

Electrologists (see Beauty operators) -----~---- 

Electronic engineers (see Electrical engineers, p. 111; 
also Electrical or electronics engineers, electronics 
manufacturing p. 471). 

Electronic equipment manufacturing, military and 
commercial, electronic technicians (see Military 
and commercial electronic equipment manufac- 
turing, electronic technicians) - ---------------- 

Electronic technicians. = 

Electronic technicians, aircraft manufacturing- 

Electronic technicians, electronics manufacturing- - 

Electronic technicians, radio and television broad- 
casting (see Broadcasting technicians, radio and 
television) ----5 =.=. - =---2-==+---=-------- 

Electronic assembly workers, electronics manufac- 
$uring 25652 <5 een 

Electronic inspection and testing (see Inspection 
and testing occupations, electronics manufactur- 
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384 
474 


562 


472 


473 
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Electronics manufacturing occupations. g 

Electrop! 

Electrol 

Element 
eler 

Elemen 
eleme 


ers. 


school principals (see Kindergarten and 
school teachers) ------------------- 
ry school teachers (see Kindergarten and 
ry school teachers) ------- sees 


Elevator structors, building trades_ 

Elevator mechanies (see Elevator constructors, 
building trades) --..-------------------------- 

Elevator operators, hotel (see Bellmen and bell 
captains) 

Embry« 

Employment managers (see Personnel workers) ---- 

Engineering._------------------"----- 

Enginee 

Engineeri 

Enginecrs, aeronautical (see Aeronautical engineers, 


p. 108; lso Occupations in aircraft manufactur- 
ing, p. 384). 


Engincers, agricultural (see Agricultural engineers) - 
Engineers, »utomotive (see Automotive engineers) - 
Engineers. ceramic (see Ceramic engineers) - ------ 
Enginecrs, chemical (see Chemical engineers, p. 110; 


also Occupations in the industrial chemicals in- 
493; and Atomie energy occupations, 


Engineers, civil (see Civil engineers) 
Engineers, electrical (see Electrical engineers) 
Enginec electronics (see Electrical engineers, p. 
111 so Electrical or electronics engineers, elec- 
tronics manufacturing, p. 471). 
Engincers, fight (see Flight engineers, air trans- 
portation) 
Engineers, industrial (see Industrial engineers)---- - 
Engineers, locomotive (see Locomotive engineers, 
railroad)... -211 eee 
Engineers, mechanical (see Mechanical engineers) - 
Engineers, metallurgical (see Metallurgical engi- 
neers, p. 114; also Occupations in the atomic 
energy field, p. 413; and Occupations in the iron 
and steel industry, p. 519). 
Engineers, mining (see Mining engineers) --------- 
Engineers, operating (see Operating engineers 
Engineers, petroleum (see Mining engineers, p. 115; 
also Petroleum production and refining occupa- 
tions, p. 541). 
Engineers, radio and television_----------------- 
Engine-lathe operators (see Machine-tool opera- 


Enginemen, rotary drilling, petroleum production- 
Engine mechanics (see Power plant assemblers, air- 
craft, manufacturing)_______------------------ 
Engine mechanics, flight line and airport, aircraft 
manufacturing o eee ee ee ee 
Engravers, jewelry (see Jewelers and jewelry re- 
pairmen) 
Engravers, printing (see Photoengravers) -- 
Entomolgoists, animal sciences____-------------- 
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467 Erectors, structural metal (see Structural, orna- 
371 mental and reinforcing, iron workers) -- -------- 
297 Etchers (see Photoengravers, printing occupations) - 
Evaporator men, industrial chemicals- 
58 Executive or head housekeepers, hotel- S 
Exploration geophysicists (see Geophysicists, p. 127; 
58 also Petroleum production and refining occupa- 
271 tions, p. 538). 
Exploration, petroleum___---------------------- 
271 Extension agents (see Agricultural extension service 
workers) 3 
483 Extension services, agricultural- z 7 
140 Extrusion machine operators, plastic products manu- 
188 facturing----------------------------------- 
103 
471 Fabricating jobs, plastic products manufacturing- - 
124 Fabrication inspectors, aircraft manufacturing- - - - 
Family doctors (see Physicians) - s 
Farm management- -- ---- "3 
Farm products inspectors. 4 
653 Farmers and farm service occupations (see Agri- 
423 cultural occupations) ------------------------- 
109 Farming occupations (see Agricultural occupations). 
Federal Government- -------------------------- 
Filers, hand (see Hand filers, plastic products manu- 
facturing) 
Film editors, radio and television. > 
110 Film librarians, radio and television- 
111 Filterers, industrial chemicals- - - A 
Finance workers, agricultural___- 2 
Finish pressers, men’s tailored clothing----------- 
Finishers (see Photoengravers, printing occupa- 
399 Finishers, plastic products manufacturing. 
112 Finishing jobs, plastic products manufacturing 
Finishing occupations, automobile industry----.--- 
570 Firemen, locomotive (see Locomotive firemen and 
113 helpers, railroad) -.-.------- 
Firemen, petroleum production__ 
Firemen, rotary drilling, petroleum production. --- 
First helpers, blast furnaces, iron and steel industry- 
Fitters or trimmers, men’s tailored clothing. 
115 Fitup men, boilermaking. - 
243 Flame cutters (see Welders and oxygen cutters) ---- 
Flight engineers, air transportation. 2 
Flight line and airport mechanics, aircraft manu- 
facturing--------------. --------------------- 
557 Flight stewardesses (see Stewardesses, air trans- 
$ portation) ---.------------------------------- 
345 Flight superintendents (see Dispatchers and as- 
540 sistants, air transportation) 
Floor clerks, hotel (see Front office clerks) ------ 
388 Floor housekeepers, hotel (see Housekeepers and 
assistants) 
Floor coremakers, foundry. 
388 Floor molders, foundry 
Floor supervisors or floor clerks, hotels- ~- = 
324 Floormen, rotary (see Rotary floormen, petroleum 
294 production) 
140 Food managers, restaurant_- z 
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Page 
Foreign correspondents (see Newspaper reporters) -- 186 
Forest rangers (see Foresters) - 171 
Forest recrestionists (see Foresters) 171 


Foresters- -<-t 5-) 8besees= 171 
Forge shop occupations 360 
Forging-press operators, forge shop- - . 361 
Forgings inspectors (see Inspectors, forgings) --- --- 361 


Foundry occupations___- 350 
Framemen; telephone - - 602 
Free-lance artists (see Commercial artists) - ------- 165 
Freight agents (see Traffic agents and clerks, air 
transportation) -___- 5 405 
Front office clerks, hotel__ 484 
Gagers, petroleum production - 541 
Garage mechanics (see Automobile mechanics) Dig 
Gas welders (see Welders and oxygen cutters, p. 376; 
also Occupations in the automobile industry, 
p.425). 
General insurance agents and brokers (see Property 
and casualty insurance agents and brokers)----- 507 


General practitioners (see Physicians) ------------ 70 


Genetics (see Biological sciences) - - 137 
Geochemists 117 
Geodesists, geophysical science- - 127 
Geologists 123 
Geologists, petroleum and natural gas (see Geol- 
ogists, p. 124; also Petroleum production and re- 
fining occupations, p. 538). 
Geomagneticians, geophysical science- -~ -~ 127 
Geomorphologists, geological science 124 
Geophysicists (see also Occupations in the Atomic 
energy field, p. 413; and Petroleum production and 
refining ooGupaNIODE; {apts E AEE E ST 127 
Glaziers, building trades__---~------------------- 276 
Goldsmith (see Jewelers and jewelry repairmen) 324 
Government occupations------------------------ 659 
Government, Federal (see Federal Government)--- 661 
Government, State and local (see State and local 
government) 668 
Grinders, forge shop. 361 
Grinders, foundry. 352 
Grinders, industrial chemicals_ 492 


Grinders, bench (see Bench grinders, plastic prod- 
Acts: manufacturing) -kinana a ee 550 
Ground and flight-test inspectors, aircraft manu- 
facturing. 
Ground radio operators and teletypists, air trans- 
portation#is. 25.2552 eee a oe E N 408 


Groundmen, electric light and power__- 462 
Ground-water geologists. 124 
Group workers, social (see Social group workers)--- 194 
Haircutters (see Barbers) 212 
Hairdressers (see Beauty operators) - 214 
Hammermen, automobile industry__ 425 


Hammermen or drop hammer operators, forge mop. 360 


Hammersmiths, forge shop---------------------- 360 
Hand compositors and typesetters--------------- 291 
Hand filers, plastic products manufacturing------- 550 
Hand molders, foundry--------------- 351 
Hand sewers, men’s tailored clothing__- 428 


Head baggage porters, hotel (see Bellmen and bell 
captains) -_.---------------------~---------- 
Head bellmen, hotel (see Bellmen and bell cap- 


Head cooks__ 
Head Lee (see Executive or head Ease- 

keepers, hotel) 
Head tailors, men’s tailored clothing. 
Head waiters, restaurant__....------------------ 
Head waitresses, restaurant- 
Health physicists, atomic energy----------------- 
Health physics technicians, atomic energy 
Health service occupations _- 
Heat treaters, forge shop--- 
Heaters, automobile industry 
Heaters, coke ovens, iron and steel industry. ----- 
Heaters, forge shop. 
Heaters, rolling and finishing, iron and steel in- 


Herpetologists, animal sciences__ 
High school teachers (see Secondary Rental Toa Ghore) . 
Highway engineers (see Civil engineers) ---.------ - 
Histologists, plant sciences___ 
Historians 
Hod carriers (see Construction laborers and hod 
carriers, building trades) - 
Home economists 
Hospital attendants (see Practicalin nurses and koai- 
ary nursing workers) ..--.-------.------------ 
Hostesses (see Stewardesses, air transportation) --_- 
Hostesses, restaurant. ------------- 
Hot saw operators, rolling and finishing, iron and 
steel industry. 
Hotel managers and assistants- 
Hotel occupations- - 
Housekeepers and assistants, hotel..------------- 
Housekeepers, executive or head (see Executive or 
head housekeepers, hotel)--------------------- 
Housekeepers, floor (see Housekeepers and assis 
ants, hotel) Ko 
Housekeepers, visiting (see Practical nurses and 
auxiliary nursing workers)-------------------- 
Hydraulic engineers (see Civil engineers) ~ - 
Hydrologists, geophysical science 


IBM statistical machine servicemen (see Account- 
ing-statistical machine servicemen) --___-__---- 
Ichthyologists, animal sciences. 
Illustrators (see Commercial artists) 
Immunologists, microbiology-------------------- 
Industrial chemicals industry, occupations in the- - 
Industrial engineers 
Industrial machinery repairmen_ 
Industrial meteorologists - - 
Industrial relations directors (see Personnel work- 


Industrial specialists, microbiology__- 
Information operators, telephone- - - 
Ingot strippers, steel furnaces, iron and steel 
industry- oat N EAL 
Injection molding machine operators, plastic prod- 
ucts manufacturing-------------------------- 


sengers, banking --------------------- 
and testing jobs, aircraft manufacturing- 
jon and testing occupations, electronics 
aeturing . .---------------------------- 
Inspection occupations, automobile industry_-—- 


Inspectors and testers (see Inspecting and testing 
jobs, mreraft manufacturing) ------------------ 

Inspector ting (see Casting inspectors, foundry)_- 

Inspect 

Inspectors, forgings_------------- 


Inspect men’s tailored clothing-- 
Ins} or monitors, atomic energy. 
Ins outside production (see Outside prc: 

ion inspectors, aircraft manufacturing) --------- 
ctors, plastic products manufacturing- 


Insp 


ors, tin plate, iron and steel industry__- 
Installation workers (see Assembly and installation 
job. aft manufacturing) ------------------ 
Ins rs and repairmen, telephone and PBX (see 


shone and PBX installers and repairmen) -- 


Install le telephone central office equipment-__ 
Instrument makers 

Instrument model makers (see Instrument makers) - 
Insulating workers (see Asbestos and insulating 


workers) 


Insurance agents and brokers, property and casualt, 


Insurance clerks and office-machine operators----- 
Insurance occupations. 

Interior designers and decorators- 

Interviewers (see Personnel workers) - 


Iron and ste 
Ironworkers, 


industry occupations__ 
railroad (see Bridge and ETRE 


mechanics)... -e ee es 


Jewelers and jewelry repairmen__---------------- 
Jig and fixture builders, aircraft manufacturing. 
Job anal (see Personnel workers) - ~~ 
Job setters (see Setup men, machine-tool) 
Joiners, men’s tailored clothing 
Journalists (see Newspaper reporters) 
Journeymen tailors, men’s tailored clothing 
Judges (see Lawyers) 
Junior high-school teachers (see Secondary school 

teachers) 


Keepers, blast furnaces, iron and steel industry ---- 

Key clerks, hotel = 

Keyboard operators, monotype (see Monotype key- 
board operators, printing occupations)--------- 

Key-punch operators (see Insurance clerks and 
office-machine operators, p. 503; also Bank clerks 
and related workers, p. 436). 

Kindergarten and elementary school teachers- 

Kitchen helpers, restaurant. 


Labor relations directors (see Personnel workers) -- 
Labor relations specialists (see Personnel workers) - 
Laboratory technicians, medical (see Medical lab- 

oratory technicians): 2222-8504 2 ee ee 
Laborers, building construction (see Construction 

laborers and hod carriers, building trades) ------ 
Ladle cranemen, iron and steel industry---------- 


INDEX II 
Page 
436 Laminating jobs, plastic products manufacturing- - 
388 Laminating press operators, plastic products manu- 
onasi] dad eaters weg ee Ea al 
473 Landmen, petroleum production---------- 
426 Lapel padders, men’s tailored clothing-- 
Larrymen, blast furnaces, iron and steel industry- - 
388 Lathe operators (see Plastic products manufactur- 
352 ing, p. 551; also Machining occupations, p. 355). 
657 Lathers, building trades- -- 
361 Law clerks (see Lawyers) -- 
529 Lawyers. 
417 Layout men, advertising (see Commercial artists) -- 
Layout men, boilermaking---------------------- 
388 Layout men, machining- --- 
550 Leasemen (see Landmen, petroleum production) ~~ 
518 Legal librarians (see Librarians, p. 183; also Lawyers, 
p. 180). 
385 Letterers (see Commercial artists) 
Levermen, rolling and finishing, iron and steel in- 
607 dunyo ba ed hae Sin Sa cee ee Ee 
612 TETAS see aera aan eee eet 
373 Librarians, legal (see Librarians, p. 183; also Lawyers, 
374 p. 180). 
Librarians, medical record (see Medical recora 
278 Ribrarians)ase- eee ete eae = SSC 
507 Licensed nursing attendants (see Practical nurses 
502 and auxiliary nursing workers) --------.-------- 
499 Licensed vocational nurses (see Practical nurses and 
177 auxiliary nursing workers) -- 
188 Life insurance agents 
512 Lighting engineers, radio and television---- 
Linemen and cable splicers, telephone. 
583 Linemen, electric light and power-- 
Linen room attendants, hotel- 
324 Linotype operators, printing --- 
386 Lithographic occupations, printing --- 
188 Lithographic pressmen, printing----- à 
347 Load dispatchers, electric light and power- ------ - 
528 Locomotive engineers, railroad- ----------------- 
185 Locomotive engineers, iron and steel indust: 
528 Locomotive firemen and helpers, railroad- --- - 
180 Long-distance operators (see Telephone operators) - 
61 Machine basters, men’s tailored clothing industry- - 
Machine coremakers, foundry------------------- 
515 Machine erectors (see Millwrights Be 
484 Machine molders, foundry 5 
Machine molders, automobile industry ----------- 
292 Machine parts inspectors, aircraft manufacturing- - 
Machine-tool job setters (see Set-up men, machine 
tool)--------------------------------------- 
Machine-tool operators (see also Occupations in 
58 Aircratt manufacturing, p. 387; Occupations in the 
593 Automobile industry, p. 424; and Occupations in 
the Iron and steel industry, p. 518)------------ 
188 s 5 ea 
188 Machine (resistance) welders, automobile industry. 
Machining occupations_____-_-__--------------- 
81 Machinists, aircraft manufacturing- - ------------ 
Machinists, all-round (see All-round machinists) 
280 Machinists, maintenance (see All-round machinists) - 
516 Machinists, railroad (see Shop trades) 
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Maids, diet (see Practical nurses and auxiliary nurs- 
ing workers) - ---- 
Maids, hotel room__ 
Maids, ward (see Practical nurses and auxiliary 
nursing workers) - - -------------------------- 
Maintainers, signal (see Signalmen and signal main- 
tainers, railroad) -.--- 
Maintenance electricians -- 
Maintenance machinists (see All-round machinists) - 
Maintenance mechanics (see Industrial machinery 
repairmen)_--------------------~-=---------- 
Maintenance technicians (see Broadcasting tech- 
nicians, radio and television) 
Makeup artists, radio and television- 
Mammologists, animal sciences------------- 
Management and control, wildlife (see Wildlife man- 
agement and control) _- 
Management engineers (see Industrial engineers) -~ 
Management, farm__--.------------------------ 
Managers and assistants, hotel (see Hotel managers 
and assistants) 
Managers and proprietors, restaurant___ 


Mandrel men, plastic products manufacturing. ---- 
Manicurists (see Beauty operators)--------------- 
Manipulators, rolling and finishing, iron and steel 

industhyiesaese sees arc b eee en 
Manual-equipment repairmen (see Central office 

repairmen, telephone) -_----------------------- 
sales representatives (see Sales 


Manufacturers’ 
occupations) 
Marble setters, tile setters, and terrazzo workers, 
building trades) -rodena se aeee aoe 
Marine engineers (see Mechanical engineers) - 
Markers, department store. ----------- 
Markers, men’s tailored clothing 
Masons, brick (see Bricklayers) _- 
Masons, cement (see Cement finishers) ___.---~-.-- 
Masons, railroad (see Bridge and building me- 
chanics) 
Masons, stucco (see Plasterers) -- 
Masters of ceremonies (see Radio and television 
ADNOUT COLTS) Seas Ae nee sg Olena oer rare 
Material handlers, automobile industry----------- 
Mathematical statisticians (see Statisticians) -_---- 
Mathematicians 
Mechanical engineers------- 
Mechanical instrument makers (see Instrument 


Mechanice anc Repairmen_ 
Mechanics, accounting-machine (see Accounting- 
bookkeeping machine servicemen, p. 312; and 
accounting-statistical machine servicemen, p. 312). 
Mechanics, adding machine (see Adding machine 
servicemen) 2----—.------S==0 see a 
Mechanics, air conditioning (see Refrigeration and 
air conditioning mechanics) Su 
Mechanics, airplane (see Airplane mechanics 
Mechanics, automobile (see Automobile mechanics) - 


Page 


216 
479 


583 


561 


196 
134 
113 


373 
307 


311 


331 
402 
307 


OCCUPATIONAL OUTLOOK HANDBOOK 


Mechanies, diesel (see Diesel mechanics) - 
Mechanics, electronic (see Electronic technician: 
Mechanics, engine, aircraft manufacturing-------- 
Mechanics, flight line and airport, aircraft manu- 
facturing sees sane ee an -~- 
Mechanics, maintenance (see Industrial machinery 
repairmen) -_------------------------------- 
Mechanics, optical (see Dispensing opticians and 
optical mechanics) ------------------------- 
Mechanics, radar (see Electronic technicians, p. 318; 
and Airplane mechanics, p. 402). 
Mechanics, radio (see Electronic technicians, p. 318; 
and Airplane mechanics, p. 402). 
Mechanics, refrigeration (see Refrigeration and air- 
conditioning mechanics) 
Mechanics, typewriter (see Typewriter serviceme J. 
Medical laboratory technicians- ----------------- 
Medical record librarians 
Medical social workers- --- 
Medical specialists, microbiology 
Medical technologists (see Medical laboratory tech- 
nicians)- - 
Medical X-ray technicians-_-- 
Melters, automobile industry 
Melters, foundry- -------------- 
Melters, steel furnaces, iron and steel industry- - - - 
Men’s tailored clothing industry, occupations in the- 
Messengers (see Clerical occupations)---------- -- - 
Messengers, bank (see Bank messengers) - ~- 
Messengers, inside (see Inside messengers, pening) - 
Metal finishers, automobile industry ~ - - = 
Metal platers (see Electroplaters) 
Metallurgical engineers__-__-------------------- 
Metallurgists (see Metallurgical engineers, p. 114; also 
Occupations in aircraft manufacturing, p. 384; and 
Electronic manufacturing occupations, p. 471). 
Meteorologists - ~ - 
Meter installers, electric light and power-- 
Meter readers, electric light and power- - 
Meter testers, electric light and power- - 
Metermen, electric light and power- -~--~ 
Methods planners, aircraft manufacturing- -- 
Microbiologists (see Microbiology) - - 
Microbiology 
Microphone boom operators, radio and felevision.- 
Military and commercial electronic equipment 
manufacturing, electronic technicians---------- 
Millers, industrial chemicals- - ------------------ 
Milling-machine operators (see Machine-tool op- 
erators, p. 345; also Occupations in the automo- 
bile industry, p. 424). 
Millwrights------- 
Mineralogists (see Geologists, p. 124; also Petroleum 
production and refining occupations, p. 533). 
Mining engineers 
Mixers, industrial chemicals 
Molders, bench (see Bench molders, foundry) - 
Molders, floor (see Floor molders, foundry) 
Molders, foundry. 
Molders, hand (see Hand molders, foundry)------- 


Molde: 
Molde: 
Molding 

indi 


elpers, foundry. === e n 
hine (see Machine molders, foundry) _- 
machine operators, 


plastic products 


Molte: | eranemen, steel furnaces, iron and 
steel jndustry..-..2- ==. ee 

Mon see Inspectors or monitors, atomic 
energy 

Monotype caster operators, printing. = 

Monotyy 


yboard operators, printing__ 


Morphote: 


nurs 


brary clerks, radio and tele 


Music 
Musical directors, radio and television------------ 
Newsbov= (see Sales occupations) 


Newspaper reporters__.--------- 
clerks, hotel (see Front office clerks) - -~ -- 
mists, atomic energy_---------------- 
neers (see Mechanical engineers, p. 113. 
tions in the atomic energy field, p. 413) 
shysicists, atomic energy---------------- 
-ased vocational (see Practical nurses and 
nursing workers) 2---=2/0.-24=5---2-- 
(see Practical nurses and auxiliary 


ight d 


Nuclear el 


auxiliary 


Nur 


pructies 


nursing work 


Nur. uistered professional (see Registered 

professional nurses)_ 
Nursit vides (see Practical nurses and auxiliary 
workers) ..-..2ae poe E T E 


Nursing attendants, licensed (see Practical nurses 
and auxiliary nursing workers)__--------------- 
Nursing workers, auxiliary (see Practical nurses and 
auxiliary nursing workers) - 
Nutrition animal sciences- 
Nutritionists, food (see Dietitians)--------------- 


Observers, seismic prospecting, petroleum explora- 


Occupational therap 
Oceanographers, geophysicists------------------- 
Office-machine operators (see Clerical occupations, 
p. 199; also Insurance clerks and office-machine 
operators, p. 502). 
Office-machine repairmen (see Business machine 
Bérvicemen) 2s JU Ss. Stee eee ee eee een 
es pressmen (see Lithographic pressmen, print- 
ing)___ 
Offshore operations, petroleum production 
Operating engineers, building trades 
Operations agents (see Traffic agents and clerks, 
alr transportation) =seeusueese toner eee 
Operators, auxiliary equipment (see Auxiliary 
equipment operators, electric light and power) -- 
Operators, boiler (see Boiler operators, electric light 
and powér):54..0.) Leseieg ab ee eA 
Operators, chemical (see Chemical operators, indus- 
ttial chemicals) sc. 4 el 20 ues ee A 
Operators, sewing machine (see Sewing machine 
operators, men’s tailored clothing)------------- 
427675°—57—_45 


INDEX II 
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355 Operators, substation (see Substation operators, 
355 electric light and power)---------------------- 
Operators, switchboard (see Switchboard operators, 
549 electric light and power)---------------------- 
Operators, telephone (see Telephone operators) - - - - 
516 Operators, turbine (see Turbine operators, electric 
Wehteand power): sse—< eee ess a. eee 
417 Optical instrument makers (see Instrument makers) - 
292 Optical mechanics (see Dispensing opticians and 
292 lopticalmochanics) 2. - = =--a-s2-ses2e5-- he 
143 Opticians, dispensing (see Dispensing opticians and 
436 optical mechanics) 
Optometrists. 
217 Oral surgeons (see Dentists) _.------------------- 
557 Orderlies (see Practical nurses and auxiliary nursing 
557 workers) - - 
Ore bridge operators, iron and steel industry ps 
207 Ornamental iron workers, building trades___ = 
185 Ornithologists, animal sciences- - a 
484 Osteopathic physicians. = 
413 Outside production inspectors, aircraft manufac- 
aa e eae Sen oes aid 
Oxygen cutters (see Welders and oxygen cutters) - - 
413 
Packers, wax (see Wax packers, petroleum refining) - 
216 Packers (see Wrappers and packers, department 
store) 2 
216 Pages (see Inside messengers, banking) 
Painters and paperhangers---------------------- 
66 Painters, railroad (see Bridge and building me- 
chanics, railroad) 
216 Paleontologists (see Geologists, p. 124; also Petroleum 
production and refining occupations, p. 538). 
216 Pantrymen, restaurant_------------------------ 
Paperhangers (see Painters and paperhangers) --. - - 
216 Passenger attendants, railroad (see Pullman porters 
141 and passenger attendants) - - - a 
167 Pathologists, animal sciences__- ù 
Pathologists, plant sciences z 
Pattern graders, men’s tailored clothing- 
538 Patternmakers, automobile industry = 
100 Patternmakers, foundry. ğ 
127 Patternmakers, men’s tailored clothing- - 
PBX installers (see Telephone and PBX installers 
and repairmen)_------------------------------ 
PBX repairmen (see Telephone and PBX installers 
and repairmen)_-_-----*--------------------- 
310 Perforator operators, oil well, petroleum produc- 
tion sae eee ee eee eee oun eee heb La 
302 Personnel counselors (see Personnel workers) ze 
541 Personnel managers (see Personnel workers) ------- 
243 Personnel workers 2 
Petrographers, geologists- - 
405 Petroleum and natural gas geologists (see Geologists, 
p. 124; also Petroleum production and refining 
459 occupations, p. 538). 
Petroleum engineers (see Mining engineers, p. 115; 
458 also Petroleum production and refining occupa- 
tions, p. 551). 
491 Petroleum production and refining occupations.___ 
Petroleum production occupations- - 
528 Petroleum refining occupations 


534 
538 
544 
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Page 
Pharmacists. = 74 
Photoengravers, printing- 294 
Photoengravers, rotogravure (see Rotogravure 
photoengravers, printing)--------------------- 295 
Photographers, printing (see Photoengravers, print- 
ing)-------- = sooe ssa set 2 5 oan ea 295 
Photolithography (see Lithographie occupations, 
printing) - --------------- 301 
Physical and earth sciences 116 
Physical meteorologists. 130 
Physical therapists- 94 
Physicians. 70 
Physicians, osteopathic (ge Osteopathic physicians) - 90 
Physicists 121 
Physiologists, animal sciences__ 140 
Physiologists, plant sciences - 143 
Phytopathologists, plant sciences__- 143 


Picklers, forge shop------------------ 361 
Piercer operators, rolling and finishing, iron and 


steel industry - - 518 
Pilots and copilots, air transportation _---------- 396 
Pipefitters (see Plumbers and pipefitters, building 

trades) 239 
Pitmen, cinder (see Cinder pitmen, steel furnaces, 

iron and steel industry) ----------------------- 516 
Plane-table operators, petroleum production.------ 538 
Planners, methods (see Methods planners, aircraft 

manufacturing) ------------------------------- 384 
Planners, production (see Production planners, air- 

craft manufacturing) -- 384 
Plant pathologists, plant sciences- 143 
Plant sciences. 142 


Plasterers, building trades- --------------------- 262 
Plasterers, railroad (see Bridge and building me- 
chanics, railroad) --- 583 
Plastic products manufacturing, occupations in. 548 
Platemakers, lithographic, printing--------------- 302 


Platers, automobile industry. 426 
Platers, electric (see Electroplaters)- 371 
Platinumsmiths (see Jewelers and jewelry repair- 
men) 324 
Plumbers and pipefitters, building trades -: 239 
Plumbers, railroad (see Bridge and building me- 
chanics, railroad) - 583 
Policy-change clerks, insurance- - 502 
Policywriters, insurance---- - 502 
Polishers, automobile industry _ 426 
Politicaliscientistes2.22 22. eo 2_- =.= 2 eee 155 
Porters, baggage, hotel (see Bellmen 
tains, hotel) ses ase see oe oes 3 483 
Porters, pullman (see Pullman porters and passenger 
attendants, railroad) _-_--_------------------- 586 
Pourers, automobile industry_ 425 
Pourers, foundry. 352 
Pourers, steel (see Steel pourers, iron and steel 
industry) esoe e a aS - 6516 
Power brake operators, aircraft manufacturing - 386 
Power hammer operators, aircraft manufacturing__ 386 
Power linemen (see Linemen, electric light and 
power). susian 245222 Seb a= ---- 29 462 
Powerplant assemblers, aircraft manufacturing--. 385 


Powerplant operators, electric light and power----- 458 


Power shear operators, aircraft manufacturing.-_-_ 
Powermen, telephone. 
Powerplant jobs, electric light and power---- 
Practical nurses and auxiliary nursing workers_-_-- 
Press assistants and feeders, printing (see Printing 
pressmen and assistants) 
Pressers, men’s tailored clothing- 
Pressmen, lithographic (see Lithographic pressmen, 
printing) -- 
Pressmen, offset (see Lithographic pressmen, 
printing) _----------------------------------- 
Pressmen, printing (see Printing pressmen and 
assistants) _------------------------------ 
Principals, elementary schools (see Kindergarten 
and elementary school teachers) --~~------~---- 
Principals, secondary schools (see Secondary school 
LOHONOTS) eee ae pees 
Printers (see Photoengrayers, printing) - 
Printing occupations. 
Printing pressman and assistants 
Producers, radio and television_- 
Production managers (see Industrial engineers) . - 
Production planners, aircraft manufacturing- -- -- 
Profile cutting torch operators, aircraft manufactur- 
ing 
Program assistants, radio and television- .. 
Program directors, radio and television_-- 
Proof-machine operators, banking, 
Property and casualty insurance agents ‘and 


Prospecting drillers (see Drillers, prospecting, petro- 
leum production) ------------------------- 
Prospecting geophysicists (see Geophysicists, p. 127, 
also Petroleum production and refining occupa- 
tions, p. 528). 
Provers (see Photoengravers) --.----------------- 
Psychiatrie social workers- 
Psychologists_------------ 
Public health engineers (see Civil enginee 
Public health specialists, microbiology - 
Pullman conductors, railroad. 
Pullman porters and passenger attendants, road. 
Pulpit men (see Rollers, blooming mills, iron and 
steel industry) -- ----------- 
Pumpers, petroleum production. 
Pumpmen, petroleum refining- - 
Punch-press operators, aircraft manufacturing. - - - 
Punch-press operators, automobile industry- -- - -- 
Pusher operators, coke ovens, iron and steel 
STi ust ys aaea a eee eee an 


Quality men (see Head tailors, men’s tailored 
clothing) - - 
Quencher carmen (see Car operators, coke ovens, 
iron and steel industry)------------------ A 


Rack clerks, hotel <2 22422222252 aao 
Radar technicians or repairmen (see Electronic 

technicians) is222— Soca se woe ee So = 
Radiation safety representatives, atomic energy-- 
Radio engineers (see Electrical engineers) 
Radio farm directors 


Radio operators, broadcasting (see Broadcasting 
tech 
Rad 


icians) -set oe eee 
operators, ground (see Ground radio oper- 
nd teletypists, air transportation) -_-___ 
d radar mechanics (see Electronic tech- 
p. 318; also Airplane mechanics, p. 402) 
d television announcers. 
nd television broadcasting occupations- 
d television repair, electronic technicians- 
id television manufacturing, electronic 


Radio ¢ 

m 
Radio s 
Radio 
Rad 
Radio 


lroad conductors (see Conductors, railroad) - 
lroad engineers (see Civil engineers) ----------- 
d industry, occupations in the. 
Real estate salesmen (see Sales occupations) -- 
Receiving checkers, department store__ 
Receiving clerks, department store___- 
Receiving, delivering, and related occupations, 
tment store... [22 Se eee 
spectors, aircraft manufacturing 
echnicians (see Broadcasting technicians, 
ł television) = 
lcaps, railroad... -- naa nE 3 
v bricklayers, iron and steel industry- --- 
‘(yjoration and air-conditioning mechanics------ 
Registered professional nurses------------------- 
Regulators, steel furnaces, iron and steel industry- - 
Reinforcing iron workers (see Structural, ornamental, 
nforcing iron workers, building trades) - - 
`n (see listings under Mechanics and 
rmen) 
nen, car (see Shop trades, railroad) -- 
Repairmen, central office (see Central office repair- 
men, telephone) .. 2 Sean es nee ar 
Repairmen, central office equipment (see Central 
office equipment installers, telephone) --- ------- 
Repairmen, diesel engine (see Diesel mechanics) -_- 
Repairmen, industrial machinery (see Industrial 
machinery repairmen)_.--._.----------------- 
Repairmen, jewelry (see Jewelers and jewelry re- 
pairmen)......_..2= eee eA RR coun AS 
Repairmen, radio (see Radio and television repair, 
electronic technicians) 
Repairmen, refrigeration and air-conditioning (see 
Refrigeration and air-conditioning mechanics) -_- 
Repairmen, signal service (see Signalmen and signal 
maintainers, railroad) __...._.-_-------------- 
Repairmen, telephone and PBX (see Telephone and 
PBX installers and repairmen)---------------- 
Repairmen, television (see Radio and television re- 
pair, electronic technicians)_______------------ 
Repairmen, watch (see Watch repairmen) __ 
Reporters, agricultural market news-------- 
Reporters, newspaper_____.-------------------- 
Research electronic technicians (see Research 
laboratories, technicians) __...--.------------- 
Research laboratories, electronic technicians__----- 
Research workers, agricultural (see Agricultural 
research workers) 


io a 


INDEX II 
Page 
Reservation clerks (see Traffic agents and clerks, 
562 occupations in air transportation) -______-_~---- 
Reservations clerks, hotel----------------------- 
408 Resistance-welding operators (see Welders and 
oxygen cutters) 
Restaurant occupations __ 
561 Restaurant proprietors and managers- -~ 
554 Rig builders, petroleum production- __- 
318 Riveters, aircraft manufacturing. 
Rodmen (see Reinforcing iron workers, building 
319 trades) 
578 Rodmen, petroleum production- 
575 Rollers, rolling and finishing, iron A steel in- 
110 dustry ee ar a a 
565 Rollers, assistant, rail mills, iron and steel industry__ 
207 Rollers, blooming mills, iron and steel industry- - -~ - 
451 Rollers, continuous hot strip mills, iron and steel 
451 RUR teaa eee ene emia am 
Rollers, seamless pipe mills, iron and steel industry - 
450 Roofers, building trades- -- 
388 Room or desk clerks, hotel_ 
Room maids, (hotel)__- 
562 Rotary drillers, petroleum productio. 
579 Rotary floormen, petroleum production__- > 
519 Rotogravure photoengravers, printing------------ 
331 Roughers, rolling and finishing, iron and steel 
66 MURS a S 
516 Roustabouts, petroleum production- 3 
Routers (see Photoengravers, printing) __ Ly 
253 Routers, department store---------------------- 
307 Safety engineers (see Industrial engineers) _- 
580 Safety representatives, radiation (see Radiation 
safety representatives, atomic energy)--------- - 
602 Salary and wage administrators (see Personnel 
Workers) scot ese aoe SE eae ene an 
602 Sales clerks, retail trade (see Sales persons, depart- 
315 ment stores, p. 448; also Sales occupations, p. 207). 
Sales managers, hotel___._---------------------- 
322 Sales managers, radio and television. 
Sales occupations. 
324 Sales representatives, manufacturers’ (see Sales 
occupations) -------------------------------- 
318 Sales workers (see Salespersons, department store) _- 
Salesmen, advertising (see Sales occupations) ----- 
331 Salesmen, general insurance (see Property and 
casualty insurance agents and brokers) _-------- 
584 Salesmen, life insurance (see Life insurance agents) - 
y Salesmen, real estate (see Sales occupations) ------- 
607 Salesmen, time (see Time salesmen, radio and tele- 
vision) ---- 
318 Salesmen, wholesale (see Sales occupatio: 
333 Salespersons, department store- -~ 
658 Sample-taker operators, explosive, petroleum pro- 
185 duction 
Sandblasters, foundry_- 
319 Sand mixers, foundry 
319 Sanitary engineers (see Civil engineers) __ 
Scenic designers, radio and television- 
648 School social workers__ = 
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405 
484 


376 
589 
595 
539 
388 


253 
538 


516 
517 
517 


518 
518 
259 
484 
479 
540 
540 
295 


517 
540 
295 
451 


112 
417 


188 


487 
558 
207 


207 
448 
207 


507 
504 
207 


558 
207 
448 


554 
352 
351 
110 
557 
193 
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Page 
Scientific librarians (see Librarians) 183 
Scouts, petroleum production. _--.- 539 
Script writers, radio and television- 556 
Secondary school principals (see Secondary school 
teachers) 61 
Secondary school teachers. - 61 
Secretaries, stenographers, and typists- - 205 
Sectionmen (sce Trackmen, railroad) - - 582 


Seismologists, geophysicists _- 127 


Serologists, microbiology: 144 
Service assistants, telephone (see Telephone oper- 
ators) Se O10, 
Service mechanics (see Flight line and airport 
mechanics, aircraft manufacturing) ------------- 388 
Service occupations. ---~~---------------------- 209 
Servicemen (see also listings under Mechanics and 
repairmen) a 307 
Servicemen, appliance (see Appliance servicemen, 
electric light and power) ---------------------- 465 
Servicemen, business machine (see Business machine 
servicemen) _.------------------------------- 310 
Servicemen, accounting-bookkeeping machine (see 
Accounting-bookkeeping machine servicemen)-- 312 
Servicemen, accounting-statistical machine (see 
Accounting, statistical machine servicemen)-.-- 312 
Servicemen, adding machine (see Adding machine 
servicemen) 311 
Servicemen, calculating machine (see Calculating 
machine servicemen) ------------------------- 311 
Servicemen, cash register (see Cash register service- 
men)..-.----------------------------------" 312 
Servicemen, dictating machine (see Dictating ma- 
chine servicemen) ---.------------------------ 313 
Servicemen, typewriter (see Typewriter servicemen). 311 
Settlement workers (see Social workers) - 226 LOS 
Setup men, machine-tool_---..-------- 347 
Setup men, plastice products manufacturing_------- 550 
Sewers, men’s tailored clothing------------------ 527 


Sewing-machine operators, men’s tailored clothing. 528 
Sewing-machine operators, upholstery, automobile 


industry 427 
Shakeout men, automobile industry. 425 
Shakeout men, foundry 352 
Shapers, men’s tailored clothing. Deny Deo: 
Shearmen, rolling and finishing, iron and steel 

industry 517 
Sheet metal jobs, aircraft manufacturing. - 885 
Sheet metal. workers, all-round, aircraft manu- 

facturing 385 
Sheet metal workers, building trades 256 
Sheet metal workers, railroad (see Shop trades, 

railroad) 580 
Sheet writers or stubbers, department store_------ 451 
Shipping and receiving clerks (see Clerical occupa- 

tions) 200 
Shooters, petroleum production - 539 

Shop tailors, men’s tailored clothing- 528 
580 


Shop trades, railroad. 
Shovel men (see Operating engineers, building 
trades) 22-2522 a e aE 243 


Signalmen and signal maintainers, railroad-------- 
Silversmiths (see Jewelers and jewelry repairmen) ~ 
Skipmen, blast furnaces, iron and steel industry- -- 
Soaking pit cranemen, rolling and finishing, iron 
and steel industry 
Social caseworkers working with families 
Social group workers---- 
Social sciences.- 
Social workers- 
Sociologists _-- 
Soil conservationists- - 
Soil scientists- - - - - - 
Soils researchers------ 7 
Solicitors (see Lawyers) -- ---------------------- 
Sorters, department store-- 
Sound effects technicians, radio and television- ~- - 
Spreaders, men’s tailored clothing 
Speed operators, iron and steel industry- 
Sprayers, automobile industry_-__---------~------ 
Staff announcers (see Radio and television an- 
nouncers) -.-----------------=--=----- 
Stage managers, radio and television. 
State and local government. 
Station agents, railroad 
Station installers (see Telephone and PBX installe: 
and repairmen) -------------------- 
Station managers, radio and television- 
Statistical machine servicemen (see Accounting- 
statistical machine servicemen) -- 
Statisticians. 
Statisticians, radio and television_--..~---------- 
Steam-hammer operators (see Drop-hammer opera- 
tors, forge) 
Steel pourers (see Occupations in the iron and steel 
industry) ----------.-----------+------------- 
Stenographers (see Secretaries, stenographers, and 
typists) .....---------=---+----+---+--=------ 
Stenotype-machine operators (see Secretaries, ste- 
nographers and typists)---.------------------- 
Stereotypers (see Electrotypers and stereotypers, 
printing) 
Stewardesses, air transportation 
Stillmen, industrial chemicals_ 
Stillmen, petroleum refining --- 
Stitchers (see Sewing machine operators, men’s 
tailored clothing) 
Stock boys and girls, department store_ 
Stock chasers, automobile industry --- 
Stock clerks, aircraft manufacturing aa 
Stock clerks, automobile 
Stock clerks, department store: 
Stonemasons, building trades 
Stone setters (see Jewelers and jewelry repairmen) - - 
Stove tenders, blast furnaces, iron and steel in- 
dustry 
Stratigraphers, geologists_---------------------- 
Stretch press operators, aircraft manufacturing- - -- 
Stripper-craneman (see Ingot strippers, steel fur- 
nates) -e 32 Soe a st 
Strippers, ingot (see Ingot strippers, steel furnaces) - 


Page 
584 
324 

515 


516 
193 
194 
146 
193 
156 
656 
655 
648 
180 
451 
557 
527 
518 
126 


561 
557 
668 
578 


607 
556 


312 
196 
558 


Structur 

Structur g 

Structural, ornamental, and reinforcing, iron 
wor yuilding trades---------------------- 

Stubb: see Sheet writers or stubbers, depart- 
ment 


Studio suy ors, radio and television__ 
Studio technicians (see Broadeasting technicians, 

radio and television) ---------------=--------- 
Substation operators, electric light and power----- 
Surface man (see Dispensing opticians and optical 

mechanic 
Surgeons (see Phy icians).siS=s-seee =e 


Switch tenders (see Railroad occupations) - - 
Switchboard operators, electric light and power- 
Switchers, petroleum production. 

Switchmen (see Brakemen, railroad) -~ ~- 


Switchmen (see Central‘office repairmen, telephone) - 


Synoptic meteorologists -~---------------------- 

Tabulal machine operators, insurance- -- E 

Tailors, ı ailored clothing- 

Taxonomisis. nt, biological sciences- - --------- 

Teachers, o ə and university (see College and 
university teachers).-seuss=—= eee eae 

Teachers, kindergarten and elementary school (see 
Kindergarten and elementary school teachers) --- 

Teach ondary school (see Secondary school 
teac 

Teachers 

Teaching 

Techr ilustrators, aircraft manufacturing---- 

Technical writers, aircraft manufacturing 

Technical writers, electronics manufacturing- 


Technicians, decontamination (see Decontamina- 

tion technicians, atomic energy)--------------- 
s, electronice (see Electronic technicians)- 
s, laboratory (see Industrial chemical 

occur ODD) a es 
Technicians, medical laboratory (see Medical 

laboratory technicians)_..-------------------- 
Technicians, medical X-ray (see Medical X-ray 

technicians) 
Technicians, radar (see Electronic technicians) -- 
Technicians, radio (see Electronic technicians) ----- 
Technicians, television (see Electronic technicians) -- 
Technologists, medical (see Medical laboratory 

technicians) 
Tectonophysicists, geophysicists_ 
Telegraphers, telephoners and towermen, TRONIS 
Telephone occupations. 
Telephone and PBX installers and repairmen---- 
Telephone central office craftsmen. 
Telephone central office equipment installers- 
Telephone installers (see Telephone and PBX in- 

stallers and repairmen)__ 
Telephone operators 
Telephone repairmen (see Telephone and PBX in- 

stallers and repairmen) 


INDEX II 
Page 
110 Telephoners (see Telegraphers, telephoners, and 
124 towermen, railroad) __--_--------------------- 
Teletypists (see Ground radio operators and tele- 
252 typists, air transportation) ____-_-------------- 
Television repairmen (see Radio and television re- 
451 pair, electronic technicians) 
557 Tellers, banking. 
Terrazzo workers (see Marble setters, tile setters, 
562 and terrazzo workers) -- 
462 Testboardmen, telephone_ 
Testers (see Inspecting and testing jobs, aircraft 
369 Ranuiacturing) ago E aaa anne a Sas 

70 Therapists, occupational (see Occupational thera- 
566 Dis te) eter eee heen Soe n ae anaes 
459 Therapists, physical (see Physical therapists) è 
540 Thread trimmers, men’s tailored clothing- -- 

573 Ticket agents (see Traffic agents and clerks, air 
602 transportation)_.__--------------------------- 
130 Ticketers, men’s tailored clothing---------------- 
Tile setters (see Marble setters, tile setters, and 
503 terrazzo workers)_----- 
528 Timber-management specialists (see Foresters) 
143 Time salesmen, radio and television = 
Time-study engineers (see Industrial engineers) -_.- 
63 Time-study men (see Personnel workers) ---------- 
Tool and die makers (see also Occupations in aircraft 

58 manufacturing, p. 386; Occupations in the automo- 

bile industry, p. 424; Occupations in plastic prod- 

61 ucts manufacturing, p. 550)------------------- 
646 Tool crib attendants, aircraft manufacturing = 

57 Tool designers, aircraft manufacturing. = 
384 Tooldressers (see Blacksmiths) ---- - - 

384 Toolmakers (see Electronics manufacturing occupa- 
472 tions) 
Tool pushers, petroleum productio: 
417 Tool fabrication and machining jobs, aircraft man- 
317 ufacturing. 26 2-- 26 ses = en en 
Towermen (see Telegraphers, telephoners, and 
494 towermen, railroad) __ 
Tracers, drafting. .----- 
81 Trackmen, railroad 
Traffic agents and clerks, air transportation-._---- 

79 Traffic controllers, airport and air route (see Airport 
317 and air route traffic controllers) -__---..--------- 
317 Traffic representatives (see Traffic agents and 
317 clerks, air transportation) -- 

Train baggagemen, railroad__ 

81 Trained nurses (see Registered professional nurses) - 
128 Training directors (see Personnel workers) --.------ 
576 Transit clerks, banking------~------------------- 
aur Transmitter technicians (see Broadcasting tech- 
602 nicians, radio and television) -- 

612 Treaters, petroleum production_- 

Treaters, petroleum refining--------------------- 
607 Trimmers (see Fitters or trimmers, men’s tailored 
609 clothing) 

Trimmers, forge shop- 
608 Trimmers, upholstery, automobile industry__..._-- 
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Page 
Troublemen, electric light and power__- 463 
Tube benders, aircraft manufacturing- - 387 


Tumbler operators, foundry_--------------- 352 
Tumbling barrel operators, plastie products manu- 


facturing- - 550 
Turbine operators, electric light and power- 459 
Typewriter servicemen 311 


Typists (see Secretaries, stenographers, and typists). 205 
Typesetters, hand (see Hand compositors and type- 


setters, printing) ----~------------------------ 291 
Typesetters, linotype (see Linotype operators, 
printing)..-.. -.---------------------=---==-= 292 


Typesetters, monotype (see Monotype keyboard 
operators, printing, p. 292; also Monotype caster 
operators, printing, p. 292). 


Underwriter, home-office, insurance___- 504 
Underpressers, men’s tailored clothing. 529 
Underwriter life insurance (see Life insurance 
agents) -iasan 504 
Underwriter clerks, insurance- 502 
University teachers (see College and university 
teachers) 63 
Upsettermen, forge shop. 361 
Veterinarians... 88 
Virologists, microbiology------------------------ 144 
Visiting housekeepers (see Practical nurses and 
auxiliary nursing workers). -- Ee 
Vocational advisors (see Personnel workers; 288 
646 
127 
Wage administrators, salary and (see Personnel 
workers) Ee 188 
Waiters and waitresses, restaurant- - Be ON: 


Waiters, dining car (see Dining car waiters, rail- 

road) -=..-------=---~-~--=--=-+====-~--=---- 
Ward maids (see Practical nurses and auxiliary 

nursing workers) A 
Watch engineers, electrice light and power- a 
Watchmakers (see Watch repairmen)------------ 
Watch repairmen. 
Wax packers, petroleum refining- - 
Weather forecasters (see Meteorologists) A 
Weathermen (see Meteorologists) - m 
Welders, aircraft manufacturing-- 
Welders, are or resistance (see Welders and oxygen 

(OLAS: be te ee hehe ee sor ee 


POTS) oe aes eee eee ee ea = 
Welders, gas (see Welders and oxygen cutters, 
p- 376; also Occupations in the automobile indus- 
try, p. 425). 
Welders, machine resistance (see Machine resist- 
ance welders, automobile industry) - 
Welfare workers (see Social workers) - - - - 
Well pullers, petroleum production 
Wholesale salesmen (see Sales occupations) 
Wildlife management and control_ 
Wire drawers, rolling and finishing, iron and steel 
industry22-22-- ==---==-25-s4ssepenc===----- 
Wiremen (see Electricians, construction) - - -------- 
Work distributors, men’s tailored clothing - 
Wrappers and packers, department store- - 
Writers, editorial (see Newspaper reporters) - --- - - 


X-ray technicians, medical (see Medical X-ray 
technicians) Passos ae se seen au ee ea MO E- 


Zoologists, animal sciences__---..---------------- 


Other Publications 


Useful to Counselors 


The occupational outlook publications issued by the United States Department of 
Labor's Bureau of Labor Statistics for use in vocational counseling include several types 
of reports besides the Occupational Outlook Handbook. These other publications, which 
are designed to provide a continuous flow of up-to-date information on employment 
outlook or to supplement the Handbook in other respects, are as follows: 


THE OCCUPATIONAL OUTLOOK: Published 4 times during each school year, to keep 
readers current on developments affecting employment trends and outlook be- 
tween editions of the Handbook. Presents the results of new occupational 
outlook studies by the Bureau of Labor Statistics. Also reports on projects 
and studies of special interest to counselors conducted by other bureaus of the 
Department of Labor and other Government agencies. Subscription price 
$1 a year ($1.25 foreign). Single copies, 30 cents each. May be ordered by 
using form on page 697. 


REPRINTS FROM OCCUPATIONAL OUTLOOK HANDBOOK: For use by persons interested 
in particular occupations or industries and by counselors and librarians who 
keep occupational information materials in a vertical or subject file. Reprints 
of all reports on industries and on individual, occupations or groups of related 
occupations are available. A list of the reprints, with prices, is contained in 
latest List of Occupational Outlook Publications (which may be obtained by 
using form on page 696. 


OCCUPATIONAL OUTLOOK SUMMARIES AND WALL CHARTS: Sent free of charge to all 
schools and organizations on occupational outlook mailing list. Summaries 
briefly describe conclusions of new outlook studies. Wall charts, suitable for 
bulletin board or classroom display, graphically emphasize the essential facts 
about various occupations and industries. Available summaries and wall 
charts are listed in latest List of Occupational Outlook Publications. Form 
on page 696 may be used to request this list and to have name placed on mailing 
list. 


OCCUPATIONAL OUTLOOK BULLETINS AND SPECIAL REPORTS: Bulletins contain detailed 
information on employment outlook, earnings, working conditions, promo- 
tional opportunities, and training requirements in major occupations and 
industries. Special reports discuss such related subjects as occupational mo- 
bility, patterns of working life, and employment and economic status of various 
groups in the population. These bulletins and reports, which are issued 
at irregular intervals, are listed in latest List of Occupational Outlook 
Publications. 


OCCUPATIONS AND INDUSTRIES REGIONAL SERIES: Pamphlets giving information on 
numbers of jobs and past trends in employment in specific occupations and 
industries in each Region, State, and metropolitan area. Include charts and 
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tables. Published by the Veterans Administration in 1955. May be ordered 
by using the form on page 697. 


VA 
Pamphlet Price 
Title No. (cents) 
Occupations and Industries in the— 

New England States___---------------------------------------------- 7-7.1 55 
Middle Atlantic States- - 7-7.2 50 
East North Central States-------------------- -1-7.3 60 
West North Central States -77.4 60 
South Atlantic States__- = 7-7.5 65 
East South Central States_ - 7-7.6 40 
West South Central States-------- CTR 50 
Mountain States---------------------------------------------------- 7-7.8 50 
Pacific States_________---------------------------------------------- 7-7.9 40 


Current information on employment and earnings in different parts of the country 
can be obtained from two other Bureau of Labor Statistics publications : 


EMPLOYMENT AND EARNINGS: Monthly magazine giving employment statistics for 
industries in each State and metropolitan area, as well as national figures on 
employment, earnings, hours of work, and labor turnover in different indus- 
tries. Subscription price $3.50 a year ($1 additional for foreign mailing). 
May be ordered by using form on page 697. 


OCCUPATIONAL WAGE SURVEYS: Give figures on average earnings and employment in 
selected occupations and major industries and labor-market areas. Also give 
weekly working hours for some groups of workers and show prevailing local 
practices in regard to supplementary benefits such as pensions, vacations, hol- 
idays, and sick leave. List of available Occupational Wage Surveys may be 
obtained by using form on page 696. 


Request Form 


U.S. Department of Labor, 
Bureau of Labor Statistics, 
Washington 25, D. C. 


1 Place my name on the mailing list for Occupational Outlook Summaries and Wall 
Charts 


(Nore.—If you receive mail with the number 136 below your address, your name 
is already on this mailing list.) ; 


O Send me the latest List of Occupational Outlook Publications 

O Send me the latest List of Occupational Wage Surveys 

Name 23605 GS Se eae eee emer aes ce (Rosipion 2s sss teen an ol 
School or agency =e AN eae eee ee ees 
Street address 2-2 Sepa eer ee ee eee ee 
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Order Form 


Send to: Superintendent of Documents, Washington 25, D. C., or to Regional Office 
of the Bureau of Labor Statistics, U. S. Department of Labor at any of the following 
addresses : 

18 Oliver St., Boston 10, Mass. 50 Seventh St. N.E., Atlanta 23, Ga. 
341 Ninth Ave., New York 1, N. Y. 105 West Adams St., Chicago 3, Ill. 
630 Sansome St., San Francisco 11, Calif. 


(Make checks or money orders payable to the Superintendent of Documents. Do not 
send stamps.) 
Please send me the following publications of the Bureau of Labor Statistics: 


Title Quantity Amount 
THE OCCUPATIONAL OUTLOOK— 
Annual. subBeM Dpto a> seen ee ee eo Gro see ee 
Most receniyisstie® Iyo a E Mm Se ene eee ee le 


EMPLOYMENT AND EARNINGS— 
Annual sabse npu onneen itis e 


OCCUPATIONS AND INDUSTRIES REGIONAL SERIES 
(Specify VA Pamphlet number and title.) 
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